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WEDNESDAY, JUNE 8, 1960 
U.S. SENATE, 


SUBCOMMITTEE ON IRRIGATION AND RECLAMATION, 
OF THE COMMITTEE ON INTERIOR AND INSULAR AFFAIRS, 
Washington, D.C. 

The subcommittee met, pursuant to call, at 10 a.m., in room 3110, 
Senate Office Building, Senator Clinton P. Anderson (chairman of 
the subcommittee) presiding. 

Present: Senators Clinton P. Anderson, of New Mexico; Henry M. 
Jackson, of Washington; Frank E. Moss, of Utah; and Gordon 
Allott, of Colorado. 

Committee staff members present: Goodrich W. Lineweaver, pro- 
fessional staff member. 

Senator ANperson. The Subcommittee on Irrigation and Reclama- 
tion will come to order. 

The hearing today relates primarily to S. 3557, which has as its 
main objective the acceleration of interest in the saline water pro- 
gram, initiated in 1952 largely at the instance of Oscar L. Chapman, 
the then Secretary of the Interior. 

Subsequent legislation has given the program limited expansion 
with emphasis on demonstrations of proven methods of converting 
sea water to potable uses on the Pacific and Atlantic seaboards, and 
gulf coast areas. Demonstrations for the treatment of brackish water 
in the interior has also been emphasized. 

(S. 3557, S. 3446, and S. 2816 and departmental reports pertain- 
ing thereto follow :) 

[S. 3557, 86th Cong., 2d sess. ] 

A BILL To expand and extend the saline water conversion program under the direction 
of the Secretary of the Interior to provide for accelerated research, development, dem- 
onstration, and application of practical means for the economical production, from sea 
or other saline waters, of water suitable for agricultural, industrial, municipal, and 
other beneficial consumptive uses, and for other purposes 
Whereas a serious problem exists in many areas of the country today because 

natural fresh water supplies have remained relatively constant while popula- 

tion and the consumption of fresh water have increased tremendously ; 

Whereas the areas in which water shortages exist may be expected to in- 


crease at an alarming rate if reliance is placed solely upon natural fresh water 
supplies ; 

Whereas, as the limit of the natural fresh water supplies is approached, this 
country will become increasingly dependent upon the conversion of salt and 
brackish waters for its supplies of water suitable for agricultural, industrial, 
municipal and other beneficial consumptive uses ; 

Whereas the Federal Government has been conducting a limited program to 
develop lower cost means of converting saline waters into water suitable for 
beneficial consumptive purposes; 

Whereas, although some significant progress has been made under that pro- 
gram, the answers to low-cost conversion of saline waters has not been found 
as yet; 
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Whereas a considerable expansion of the Federal program of research, devel- 
opment, and demonstration, and of aid to public bodies in practical application, 
could yield enormous dividends to the Nation in terms of lowered saline water 
conversion costs and new supplies of beneficial water to a growing number of 
needy areas; and 

Whereas the future well-being and development of this country, its civil and 
military defense, its world prestige, and the well-being of its friends and allies 
in the free world, require a sharp acceleration of the national effort to develop 
lower cost methods of converting sea or other saline waters into water suitable 
for beneficial consumptive uses: Now, therefore, 

Be it enacted by the Senate and House of Representatives of the United 
States of America in Congress assembled, That the Act of July 38, 1952, as 
amended (42 U.S.C. 1951-1958), is amended to read as follows: 


“TITLE I—SALINE WATER RESEARCH AND DEVELOPMENT 
“POLICY AND PURPOSE 


“Sec. 101. In view of the acute shortage of water in many areas of the Nation, 
and in recognition of the increasing importance of finding new sources of supply 
to meet the present and future water needs of this country, the Congress reaftirms 
and declares its policy to assist in the development of practicable low-cost means 
of producing, from sea or other saline waters, water of a quality suitable for 
agricultural, industrial, municipal, and other beneficial consumptive uses on a 
scale sufficient to determine the feasibility of the development of such production 
and distribution on a large scale. It is the purpose of this title to authorize a 
continuing, accelerated, and expanded saline water research and development 
program in furtherance of the foregoing policy objective. 


“ADMINISTRATION 


“Sec. 102. The provisions of this Act shall be administered by the Secretary of 
the Interior (hereinafter referred to in this title as the ‘Secretary’) acting 
through such agencies of the Department of the Interior as he deems appropriate. 


“FUNCTIONS 


“Sec. 103. (a) StupieEs AND RESEARCH.—The Secretary shall conduct research 
and make careful engineering studies to ascertain the lowest investment and 
operating costs and the best designs and conditions of operation to accomplish 
the purposes of this Act. Such research shall include, but not be limited to (1) 
the use of small conversion units, (2) methods of extraction and use of by- 
products, (3) an evaluation of various materials for use in construction, and of 
types of components and equipment, (4) methods of overcoming or lessening cor- 
rosion, (5) the use of atomic energy in conversion systems, (6) methods of pre- 
venting scale, (7) the development of improved membranes, and (8) the ad- 
vVancement of scientific data on thermodynamics, polarization, properties of 
solutions, ion exchange, absorption, and brine disposal. In connection with 
studies to ascertain the lowest investment and operating costs, the Secretary 
shall consider and evaluate methods for the recovery and marketing of byprod- 
ucts resulting from and incident to the production of water by the conversion of 
sea and other saline waters for the purpose of ascertaining the possibilities of 
offsetting the costs of water production in any area by the commercial utiliza- 
tion of such by products. 

“(b) Process DrevELopMENT.—The Secretary shall conduct technical develop- 
ment work to determine the results of research by laboratory and pilot plant 
testing with a view to developing processes to the point where they can be demon- 
strated on a large and practical scale. Such development work shall include the 
laboratory or pilot plant testing of saline water conversion processes, including 
(1) distillation processes, (2) freezing processes, (3) membrane and_ ion- 
exchange processes, (4) solar distillation processes, and (5) other promising 
processes, such as gas hydrates and solvent extraction. The Secretary shall also, 
subject to the provisions of section 105, undertake the laboratory or pilot plant 
testing of saline water conversion systems suitable for civil defense purposes. 

“(¢@) INVESTIGATION, COORDINATION, AND CORRELATION OF SCIENTIFIC DATA— 
The Secretary shall, with a view to obtaining and making available the most 
advanced information concerning saline water conversion developments— 
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“(1) assemble and maintain pertinent and current scientific literature, both 
domestic and foreign, and issue periodically bibliographical data with respect 
to such literature ; 

*(2) cause on-site inspections to be made of promising projects, domestic 
and foreign, and cooperate and participate insofar as practicable, in their 
development ; 

“(3) provide for the calling of, and sending representatives to, national 
and international conferences relating to saline water conversion ; 

“(4) stimulate, by grant or otherwise, pioneering research in matters 
relating to saline water conversion by educational institutions, scientifie or- 
ganizations, and industrial and engineering firms ; and 

“(5) coordinate, correlate, and publish information obtained with a view 
to advancing the development of low-cost saline water conversion projects. 

“(d) Economic Srupres.—With a view to clarifying the economics of saline 
water conversion and thereby stimulate development, the Secretary shall under- 
take economic studies and market surveys to determine (1) present and pro- 
spective comparative costs of natural fresh water, and potable water by the 
leading saline water conversion processes in various, representative areas, and 
(2) present and prospective markets for saline water conversion equipment. 


“POWERS 


“Sec. 104. In carrying out his functions under section 103, the Secretary may— 
*“(1) aequire, by purchase, license, lease, or donation, secret processes, 
technical data, inventions, patent applications, patents, licenses, land and 
any interest in land (including water rights, easements, and leasehold 
interests), plants and facilities, and other property or rights: Provided, 
That the land or other property acquired hereunder shall not exceed that 
necessary to carry out experiments and demonstrations authorized by this 
title ; 

“(2) make research grapts to and enter into noncompetitive contracts 
with any educational institution, scientific organization, or industrial or 
engineering firm deemed suitable to do any part of the research or other 
work to be carried out under this title: 

“(3) acquire the services of chemists, physicists, engineers, and such 
other personnel as may be deemed necessary ; 

“(4) utilize the facilities of existing Federal scientific laboratories: and 

“(5) establish and operate a ceutral laboratory and test site, serving both 
sea and brackish water, for the purpose of conducting the continuous re- 
search, testing, development, and programing necessary to effectuate the 
purposes of this title. 


“COOPERATION WITIL OTHER AGENCIES 


“Sec. 105. The Secretary shall, in carrying out the purposes of this title, co- 
operate with other Federal, State, or municipal departments, agencies, or in- 
strumentalities, and with interested persons, firms, institutions, and organizations. 
Research activities undertaken by the Secretary shall be coordinated or con- 
ducted jointly with the Department of Defense to the greatest practicable ex- 
tent compatible with military and security limitations to the end that research 
and developments under this tithe which are primarily of a civil nature will con- 
tribute to the defense of the Nation, and that research and developments in the 
same field which are primarily of a military nature and are conducted by the 
Department of Defense will be made available to advance the purposes of this 
title and to strengthen the civil economy of the Nation. Similarly the fullest 
cooperation by and with the Atomic Energy Commission and the Civil Defense 
Administration in research shall be carried out in the interest of achieving the 
objectives of this title. 


“DISPOSAL OF WATER AND BYPRODUCTS 


“Sec. 106. The Secretary is authorized, for the sole purpose of this title, to 
dispose of all water and other products produced as a result of his operations 
under this title pursuant to regulations prescribed by him. Nothing in this title 
shall be construed to alter existing law with respect to the ownership and control 
of water. 
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“DISPOSITION OF MONEY 


“Sec. 107. All moneys received for products of the plants under this title 
shall be paid into the Treasury as miscellaneous receipts. 


“REPORTS 


“Sec. 108. The Secretary shall make reports to the President and the Congress 
at the beginning of each regular session of the action taken or instituted by him 
under the provisions of this title. Any such report may include suitable ree- 
ommendations for further legislation. 


“RULES AND REGULATIONS 


“Sec. 109. The Secretary may issue rules and regulations to effectuate the 
purposes of this title. 


“AUTHORIZATION FOR APPROPRIATIONS 


“Sec. 110. There are hereby authorized to be appropriated such sums as may 
be required to carry out the provisions of this title: Provided, That not to exceed 
10 per centum of the funds available in any year for research and development 
may be expended in cooperation with public or private agencies in foreign coun- 
tries in the development of processes useful to the program in the United States: 
And provided further, That contracts or agreements made with public or private 
agencies in foreign countries shall provide that the results or information de- 
veloped in connection therewith shall be available without cost to the United 
States. 


“TITLE II—FINANCIAL ASSISTANCE FOR THE CONSTRUCTION OF 
CONVERSION PLANTS 


“DECLARATION OF POLICY 


“Sec. 201. It is the purpose of this title to stimulate the construction of plants 
for the production, from sea water or brackish water, of water that is suitable 
for municipal or other beneficial consumptive uses, and thereby make maximum 
use of the research for the development and utilization of saline waters that is 
authorized by title I of this Act, and maximum use of the demonstration plant 
program authorized by the Act of September 2, 1958 (72 Stat. 1706). 


“APPLICATIONS FOR FINANCIAL ASSISTANCE 


“Sec. 202. (a) Any State, or political subdivision or agency thereof, or publicly 
owned public utility organization (any such entity being hereinafter referred to 
as ‘organization’) may submit to the Secretary of the Interior, in such form as 
the Secretary may prescribe, an application for a loan, or an offer to sell to 
the United States securities of the organization, to finance the design and con- 
struction of a plant to produce, from sea water or brackish water, water that is 
suitable for municipal, industrial, domestic, or other beneficial consumptive use. 

“(b) Any application for a loan or offer to sell securities hereunder shall 
include a showing that the organization (1) holds or can acquire, pursuant to 
State law, all lands and interests in land, and rights to the use of water, which 
are necessary for the successful construction, operation, and maintenance of the 
plant, and (2) is ready, able, and willing to finance by other means the portion 
of the cost of design and construction that is not covered by the loan application 
or offer to sell securities. 

“(c) No application for a loan or offer to sell securities under this section 
shall be made in an amount which exceeds 90 per centum of the estimated cost 
of design and construction (exclusive of land and water costs), or $1,000,000, 
whichever is smaller. 

“(d) As used in this section, the term ‘State’ includes any of the several States 
of the United States, the Commonwealth of Puerto Rico, and any of the terri- 
torial possessions of the United States. 
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“SUBMITTAL TO CONGRESS 


“Src. 203. (a) If the Secretary of the Interior approved an application or offer 
submitted under section 202, after finding that the proposed construction is 
feasible and that the loan or purchase of securities would be a reasonable risk, 
he shall transmit to the Congress the application or offer, his approval, and his 
findings. 

“(b) No appropriation shall be made for a loan to, or a purchase of securities 
from, the organization prior to sixty calendar days (which sixty days shall not 
include days on which either the House of Representatives or the Senate is not 
in session because of an adjournment of more than three calendar days to a 
day certain) from the date on which the Secretary’s findings and approval are 
submitted to the Congress and then only if, within said sixty days, the Congress 
does not disapprove the application or offer by concurrent resolution. 


“TERMS APPLICABLE TO LOANS OR PURCHASES 


“Seo. 204. Either concurrently with the submission to Congress of an applica- 
tion or offer, or after the time for congressional disapproval has expired without 
the adoption of a resolution of disapproval, the Secretary of the Interior may 
negotiate and execute an agreement with the organization which shall set out, 
among other things: 

“(1) the maximum amount of the loan or the securities to be purchased ; 

(2) the time and method for making the money available to the organi- 

zation ; 

“(3) a plan for the repayment of the loan in not more than forty years 
in periodic installments that need not necessarily be in equal amounts, and 
for the payment of interest on unamortized balances, beginning three months 
after the plant first commences operation, at a rate determined by the Secre- 
tary which shall not exceed the average rate of interest computed as of the 
end of the calendar month next preceding the date on which such loan is 
made, borne by all outstanding interest-bearing marketable public debt 
obligations of the United States having a maturity date of fifteen or more 
years, adjusted to the nearest one-eighth of 1 per centum; or, in the case 
of an offer to sell securities, a plan of redemption that is consistent with the 
foregoing requirements with respect to a loan; 

“(4) provisions for assuring and securing the prompt repayment of the 
loan and interest or for the redemption of the securities: and 

“(5) provisions making the liability of the United States under the 
agreement contingent upon the availability of appropriations for the purpose. 


“USE OF PLANTS FOR WHICH ASSISTANCE IS EXTENDED 


“Sec. 205. Notwithstanding any other provision of law, the Secretary of the 
Interior is authorized to contract with a borrower under this title for the use 
of the borrower's plant facilities to further the research and demonstration pro- 
grams authorized by title I of this Act, and the Act of September 2, 1958 (72 
Stat. 1706), and to provide in the contract for a credit on the organization’s loan, 
or for a cancellation of its securities, in an amount up to 25 per centum of the 
original amount thereof as compensation to the borrower for the use made of 
its facilities in connection with such programs. 


“UNAVAILABILITY OF OTHTER FINANCING 
“Sec. 206. No loan or purchase of securities shall be made pursuant to this 


title if the Secretary determines that in his judgment the organization can 
obtain funds on reasonable terms from other sources. 


“AUTHORIZATION FOR APPROPRIATIONS 


“Sec. 207. There are authorized to be appropriated such sums, not to exceed 
$20,000,000 in the aggregate, as may be necessary to carry out the provisions of 
this title, and any such appropriation shall remain available until expended.” 
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DEPARTMENT OF THE INTERIOR, 

Washington, D.C., June 7, 1960. 
Hon. JAMES E. Murray, 

Chairman, Committee on Interior and Insular Affairs, 
U.S. Senate, Washington, D.C. 

DEAR SENATOR Murray: This responds to the request of your committee for 
the views of this Departinent on S. 3557, which is a bill to ainend the act of 
July 3, 1952, as amenced, which act relates fo the research, development, and 
utilization of saline water. 

Title I of the bill which covers saline water research and deveclopnient is sub- 
stantially the same as the existing law except in connection with the authoriza- 
tion of appropriations and life of the program. It is similar in some respects 
to S. 3446, a bill to amend the act of July 3, 1952, as amended, relating to research 
and development and utilization of saline water, on which we have reported to 
your cominittee and reference should be made to that report in considering §, 
3557. In some respects 8. 3557 spells out in greater detail than in the present 
law work to be done by the Department in resolving the conversion problem, but 
in most instances the Department is doing all of that work under the general 
authority provided by the existing law. 

Section 103(d) provides for the making of economic studies in connection 
with the present and prospective comparative costs of natural fresh water and 
water produced by conversion processes, and the present and prospective mar- 
kets for saline water conversion equipluent. It is feit that studies of this nature 
should be made and would be of value in determining the course to be followed. 

Section 104(5) provides for the establishment and operation of a central 
laboratory and test site to provide for continuous research. Such a laboratory 
would be useful but it would require a large expenditure of mioney and equipment 
and froi 75 to 100 scientists and technicians to operate it. At this time we have 
the advantage of the use of many scientists in private industry, with more than 
40 different contracts and projects being carried on either in universities or 
private industry. It would not be possible to assemble in one laboratory the 
high quality of men now engaged in this research. 

Section 110 of the bill authorizes the appropriation of such sums as may be 
required to carry out the provisions of the title, setting no limit on the amount 
of funds to be appropriated or time in which they are to be expended. This 
section contorins the same provisions that appear in the existing liw to the effeet 
that not to exceed 10 percent of the funds available in any one yeur may be spent 
ia Cooperation with public and private agencies in foreign countries in the 
development of processes, and that any contracts or agreements made with 
public or private agencies of foreign countries shall provide that the informa- 
tion obtnined will be available without cost to the United States. 

Title If of the bill is substantially the same as S. 2816, a bill to authorize 
loans for the design and construction of sea and brackish water conversion 
plants, and for other purposes, on which we also have reported to your com- 
mittee. 

As we pointed out in that report the Housing and Home Finance Agency 
already bas authority to make loans for community facilities, which we are 
informed includes the authority to make loans for saline water plants for com- 
munity purposes. We feel the authority contained in S. 2816 and title IT of this 
bill might be more appropriately conferred upon the Housing and Home 
Finanee Agency. In particular, however, we wish to stress the importance 
of the provision of section 5 of S. 2816 which authorizes the Secretary of the 
Interior to provide a writeoff of a portion of any Federal loan made for the 
development of the saline water plant in the event a community would permit 
us to utilize that plant in connection with our research and development pro- 
gram in saline water. It is highly important in our opinion that any loan 
program and the research program be dovetailed so that we may have available 
the use of these plants for future research. 

We recommend, therefore, that your committee secure the advice of the Hous- 
ing and Home Finance Agency as to the extent to which the provisions of S. 
2816 and title II of S. 3557 are unnecessary because of the authority already 
conferred upon that agency by existing law. 

The Bureau of the Budget has advised that there would be no objection to 
the submission of this report to your committee. 

Sincerely yours, 


FreD A. SEATON, 
Secretary of the Interior. 
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[S. 3446, S6th Cong., 2d sess.] 


A BILL To amend the Act of July 3, 1952, as amended, relating to research and 
development and utilization of saline water 


se it enacted by the Senate and House of Representatives of the United 
States of America in Congress assembled, That section 2 of the Act of July 3, 
1952 (66 Stat. 328), as amended (42 U.S.C. 1951 and the following), is hereby 
amended by adding a new subsection (f) which shall read as follows: 

“(f) To negotiate contracts with any States, territories, possessions, political 
subdivisions or agencies thereof, or publicly owned utilities organization herein- 
after called organization, for use of organization's saline water conversion plant 
facilities to further the sea and brackish water conversion research and demon- 
stration programs authorized by this Act and the Act of September 2, 1958 
(72 Stat. 1706) .” 

Sec. 2. Section 8 of said Act, as amended, is amenced further to read: 

“There are authorized to be appropriated such additional sums not exceed- 
ing $20,000,000 us may be required (a) to carry out the provisions of this Act 
during the fiscal years 1962 to 1967, inclusive, and (b) to finance for not more 
than two years bevond the end of said period such grants, contracts, cooperative 
agreements, and studies as may therefore have been undertaken pursuant to this 
Act, and (¢) during the sime additional period plus one more year to collate, 
coordinate, und round out the results and studies and research undertaken 
pursuant to this Act.” 


DEPARTMENT OF THE INTERIOR, 
Washington, D.C., June 7, 1960. 
Hon. JAMES FE. Murray, 
Chairman, Committee on Interior and Insular Affairs, 
U.S. Senate, Washington, D.C. 

DEAR SENATOR MurRAY: This responds to your request for the views of this 
Department on S. 8446, a bill to amend the act of July 3, 1952, as amended, 
relating to research and development and utilization of saline water. 

We recommend the enactment of this legislation. 

It is the aim of this bill to extend the duration of and enlarge the authoriza- 
tion for the program being conducted by this Department’s Office of Saline Water 
in order to expedite and assure the development of practicable, low-cost methods 
of producing from sea water, or from other saline waters, water of a quality 
suitable for industrial, municipal, agricultural, and other beneficial consumptive 
uses. 

In the aid of accomplishing this objective, section 1 of the bill would modify 
the authority contained in the act of July 3, 1952 (66 Stat. 328), as amended 
by the act of June 29, 1955 (69 Stat. 198), by authorizing the Secretary of the 
Interior to enter into contracts with any State, territory, possession, political 
subdivision or agency thereof, or publicly owned utility organizations to permit 
the Office of Saline Water to conduct research on saline water conversion 
equipment owned and operated by any of those governments, agencies, or 
organizations. 

During the period that S. 3446 would authorize the continued Federal pro- 
gram of research for and development of saline water conversion processes, 
it is anticipated that a considerable number of public entities charged with 
the responsibility of providing potable water for municipal or other uses will 
utilize converted sea or brackish water as their source of supply. Permitting 
the Secretary of the Interior to enter into contracts with such agencies for 
use of their equipment to attain specific research goals may obviate the neces- 
sity of constructing additional demonstration plants presently required to 
prove the reliability and commercial value of newly developed saline water 
conversion processes, 

Substantial and encouraging progress in the search for low-cost conversion 
processes has been achieved through basic research and development programs 
sponsored by this Department's Office of Saline Water since the program was 
first authorized in 1952. Low-cost conversion, however, is a problem not yet 
satisfactorily solved. The research that has been conducted to date makes 
it increasingly clear that continued research is necessary if optimum economical 
processes are to be developed in time to meet our growing demands for the 
vital commodity. Already the city of Coalinga, Calif., has installed a con- 
version unit to provide its fresh-water supply. An indication of the widespread 
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interest in the potential of converted saline water is evidenced by the fact that 
over 175 cities and communities from every State on our coastal perimeter, 
except Delaware, from Alaska and Hawaii, and from 12 inland States have 
asked to be considered as a site for 1 of the 5 saline conversion demonstra- 
tion plants authorized by the act of September 2, 1958 (72 Stat. 1706). 

To permit the continuance of research in and development of low-cost conver- 
sion processes, section 2 of the bill would extend the present authorization for 
conducting this program to June 30, 1967, and it proposes further that the 
authorization of appropriations of such additional sums, not to exceed $20 million 
be approved for the extended 5-year period in order to accelerate the rate of 
development. 

Beginning with laboratory research, the program has now moved into the pilot 
plant stage of processes development. While laboratory research to develop new 
processes is being continued, more pilot plants are needed to test and develop 
the results obtained from the fundamental research conducted in the laboratory, 

The 1952 act, as it was subsequently amended, authorizes the expenditure of 
$10 million during the fiscal years 1953 to 1968, inclusive. Appropriations 
to the Office of Saline Water during fiscal years 1953 to 1960, inclusive, total 
$5,775,000. The budget request for fiscal year 1961 is $1,355,000, which is 
based on a pro rata share of the remaining authorization. 

A special advisory committee appointed by the Secretary of the Interior 
to evaluate the progress of the work of the Office of Saline Water and make 
recommendations concerning future activities of the saline water conversion 
program has recommended that: 

1. The duration of the saline water program should be extended beyond 
the existing authorization. 

2. Basic and exploratory research should be expanded substantially, in- 
cluding coordination with other agencies which are concerned with such 
research. 

We know that sea or brackish water can be desalted and put to beneficial 
use, but better processes are needed to make it an economical source of supply. 
Just prior to World War II, the cost of conversion ranged upward from $4 per 
thousand gallons. Today, plants around the world sare producing about 20 
million gallons of fresh water from the sea per day. The most efficient plant 
now in commercial operation is on the island of Aruba, just off the coast of 
Venezuela. This plant is producing 2.7 million gallons of fresh water per day 
at a cost of about $2 per thousand gallons. 

Construction of demonstration plants authorized by the act of September 2, 
1958 (72 Stat. 1706), will begin this summer. On the basis of extrapolations 
prepared by staff engineers of the Office of Saline Water we anticipate that at 
least two of these plants will produce fresh water for about $1 per thousand 
gallons. While these processes represent considerable progress, it is very un- 
likely that the conversion processes presently available for the demonstration 
plants are the best that can ultimately be developed. Further research is ex- 
pected not only to improve those processes but it also holds promise of de- 
veloping entirely new methods which may permit the attainment of a major 
breakthrough. 

The results to date of this Department’s saline water research and develop- 
ment activities under our basic authorization have in large part brought the 
technological advances that permit many communities in need of a dependable 
supply of fresh water to be interested now in the installation of conversion 
plants, if they could obtain the necessary financial assistance which any one of 
these bills would provide. It is our opinion that the continuation of the pro- 
gram which the bill would authorize should become of even more significance in 
making possible the bringing of good water supplies to local communities as a 
basis that was so economically feasible that the financing of the investment of 
substantial sums of money in conversion plants would be a less serious obstacle 
than it now is. 

This Department and its Office of Saline Water have established a goal of 
producing fresh water from the sea for less than 40 cents per thousand gallons. 
Although many technological problems remain to be solved, results obtained 
from laboratory investigations give reliable indications that this objective can 
be attained. Water produced at this cost will make it sufficiently low to make 
it an important source of supplemental water for many areas of the United 
States and, indeed, of the world. Enactment of this bill is necessary if this 
important work is to be continued beyond June 30, 1963. 
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The Bureau of the Budget has advised that there is no objection to the sub- 
mission of this report to your committee. 
Sincerely yours, 
Frep A. SEATON, 
Secretary of the Interior. 


[S. 2816, 86th Cong., 2d sess. } 


A BILL To authorize loans for the design and construction of sea and brackish water 
conversion plants, and for other purposes 


Be it enacted by the Senate and House of Representatives of the United States 
of America in Congress assembled, That it is the purpose of this Act to stimulate 
the construction of plants for the production, from sea water or brackish water, 
or water that is suitable for municipal or other beneficial consumptive uses, 
and thereby make miximum use of the research for the development and utili- 
zation of saline waters that was authorized by the Act of June 22, 1955 (69 
Stat. 198), and maximum use of the demonstration program that was author- 
ized by the Act of September 2, 1958 (72 Stat. 1706). 

Sec. 2. (a) Any State, territory, possession, political subdivision or agency 
thereof, or publicly owned public utility organization, hereinafter called “or- 
ganization,” may submit to the Secretary of the Interior in such form as the 
Secretary may prescribe an application for a loan, or an offer to sell to the 
United States securities of the organization, to finance the design and con- 
struction of a plant to produce, from sea water or brackish water, water that 
is suitable for municipal, industrial, domestic, or other beneficial consumptive 
use. 

(b) Such application shall include a showing (1) that the organization already 
holds or can acquire all lands and interests in land and rights, pursuant to State 
law, to the use of water that are necessary for the successful construction, opera- 
tion, and maintenance of the plant: and (2) that the organization is ready, able, 
and willing to finance by other means the portion of the cost of design and con- 
struction that is not covered by the loan application or offer to sell securities. 

(ec) An application for a loan or an offer to sell securities may not be made 
in accordance with the provisions of this Act in an amount that exceeds 90 per 
centum of the estimated cost of design and construction (exclusive of land and 
water costs), or $1,000,000, whichever is smaller. 

Sec. 3. (a) At such time as the Secretary approves an application or offer 
after finding that the construction is feasible and that the loan or purchase of 
securities would be a reasonable risk, he shall transmit to Congress the appli- 
cation or offer, his approval, and his findings. 

(b) No appropriation shall be made for a loan to, or a purchase of securities 
from, the organization prior to sixty calendar days (which sixty days shall not 
include days on which either the House of Representatives or the Senate is not 
in session because of an adjournment of more than three calendar days to a day 
certain) from the date on which the Secretary’s findings and approval are 
submitted to the Congress and then only if, within said sixty days, the Congress 
does not approve the application or offer by resolution. 

Sec. 4. Either concurrently with the submission to Congress of an application 
or offer, or after the time for congressional disapproval has expired without 
the adoption of a resolution of disapproval, the Secretary may negotiate and 
execute an agreement with the organization which shall set out, among other 
things : 

(a) The maximum amount of the loan or the securities to be purchased. 

(b) The time and method for making the money available to the organization. 

(c) A plan for the repayment of the loan in not more than forty years in 
periodic installments that need not necessarily be in equal amounts, and for the 
payment of interest on unamortized balances, beginning three months after the 
plant first commences operation, at a rate determined by the Secretary of the 
Interior by estimating the average annual yield to maturity, on the basis of 
daily closing market bid quotations or prices during the month of May preceding 
the fiscal year in which the loan is made, on all outstanding marketable obliga- 
tions of the United States having a maturity date of 15 or more years from the 
first day of such month of May, and by adjusting such estimated average annual 
yield to the nearest one-eighth of 1 per centum at the beginning of the fiscal year 
preceding the date on which the agreement is executed; or, in the case of an 
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offer to sell securities, a plan of redemption that is consistent with the foregoing 
requirements with respect to a loan. 

(d) Provisions for assuring and securing the prompt repayment of the loan 
and interest or for the redemption of the securities. 

(e) Provisions making the liability of the United States under the agreement 
contingent upon the availability of appropriations for the purpose. 

Sec. 5. Notwithstanding any other provision of law, the Secretary of the 
Interior is authorized to contract with a borrower under this Act for the use of 
the borrower's plant facilities to further the sea and brackish water research 
und demonstration programs authorized by the Act of June 22, 1955 (69 Stat. 
ids), and the Act of September 2, 1958 (72 Stat. 1706), and to provide in the 
contract for a credit on the organization’s loan, or for a cancellation of its securi- 
ties, in an amount up to 25 per centum of the original amount thereof that 
represents reasonable compensation to the borrower for the research and demon- 
stration use made of his facilities. 

Sec. 6. No loan or purchase of securities shall be made pursuant to this Act if 
the Secretary determines that in his judgment the organization can obtain 
funds on reasonable terms from other sources. 

Sec. 7, There are authorized to be appropriated such sums as may be necessary 
to carry out the provisions of this Act and all such appropriations shall remain 
available until expended. 


DEPARTMENT OF THE INTERTOR, 
Washington, D.C., June 7, 1960. 
Hon. JAMES E. Murray, 
Chairman, Committee on Interior and Insular Affairs, 
U.S. Senate, Washington, D.C. 

DEAR SENATOR Murray: This responds to your request for the views of this 
Department on S. 2816, a bill to authorize loans for the design and construction 
of sea and brackish water conversion plants, and for other purposes. 

We suggest that consideration should be given to the fact that the Housing 
and Home Finance Agency already has authority to make loans for community 
facilities. We also suggest amendments in the event Congress should, notwith- 
standing Housing and Home Finance Agency’s existing authority, enact this 
legislation. 

It is the aim of this proposal to assist and encourage cities and communities, 
faced with critical water supply problems, to take advantage of the research 
that has been conducted under the auspices of this Department's Office of Saline 
Water to develop lower cost saline water conversion processes by providing a 
program of Federal financial assistance for the purchase of the equipment neces- 
sary to produce potable water from presently unusable sea or brackish water 
sources. 

In aid of accomplishing this objective, the bill would authorize the Secretary 
of the Interior to make a loan to or purchase the securities of any State, terri- 
tory, possession, political subdivision thereof, or publicly owned utility for the 
purpose of assisting it in financing the design and construction of sea or brackish 
water conversion plants. The amount of Federal assistance could not exceed 
$1 million or 90 percent of the total cost (exclusive of the cost of land and water 
rights) of any one instalation, whichever would be the smaller. The aimount 
of any such assistance would be repayable, with interest, in not more than 40 
years. Such financial assistance could be made available only if the Secretary 
determines that funds could not be obtained from other sources on reasonable 
terms and that the loan or purchase of securities would be a reasonable financial 
risk. 

Under the provisions of the bill, the Secretary would be required to transmit 
to the Congress, with respect to any application for assistance which he approves, 
the arplication for a loan or offer for the sale of securities, his approval and 
his findings thereon. No appropriation could be made, however, prior to the 
expiration of 60 days (excluding days during which the Congress is not in 
session because of adjournment for more than 3 calendar days) following the 
Secretary’s submission to the Congress of his findings and approval, except that 
an appropriation may be made at an earlier date if the Congress should approve 
the application or offer by resolution prior to the expiration of said 60-day period. 

Provision is made in the bill for the use of such plants by the Federal Govern- 
ment for further research and demonstration purposes and for giving a credit for 
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such use in an amount not to exceed 25 percent of the amount of Federal financial 
assistance under this bill. 

Many cities now find it necessary to enlarge and increase the capacity of their 
water supply facilities to meet their growing domestic and industrial demands. 
For some, this expansion can be readily and economically achieved by drilling 
new wells or by increasing their withdrawal capacity from a nearby lake, stream, 
or river. Others will not be able to add to their present supplies so easily. 
In some areas hew wells are not feasible because the present rate of withdrawal 
is rapidly lowering the underground water table. Continued heavy pumping 
by a number of coastal cities has reduced the water table so low that sea water 
is now beginning to infiltrate and pollute this major source of supply. A reduced 
rate of pumping wil be required to permit the natural recharge of these under- 
ground aquifers, completely ruling out the possibility of meeting increased de- 
mand from this source. Utilizing this source of supply from the time their 
municipal water systems were installed, many cities have assumed that local 
well water would be sufficient to meet all future demands. They did not, there- 
fore, establish water rights on nearby surface waters, and now find that other 
public entities, private organizations or individuals, have established water 
rights and have preempted this source of supply. 

Large metropolitan areas can afford to reach considerable distances to develop 
surface or underground sources of supply and, because of the volume involved, 
economically transport it to the water customers. For example, it was eco- 
nomically feasible for the water agency for the Los Angeles area to obtain 
municipal water supplies from the Colorado River, but it would be far beyond 
the ability of a city such as Tucson, Ariz., which is approximately the same 
distance from Parker Dam, to finance a project of such magnitude to obtain its 
municipal water supply. 

Water is just as important to the citizens of a small community as it is to 
citizens of large cities, but many small cities are finding it increasingly difficult 
to locate sources of water that can be developed within the range of their finan- 
cial capabilities. In many instances, these cities have already access to sea 
or brackish water and demineralizing this water with conversion units will 
provide the most economical and reliable source of supply to meet their munici- 
pal requirements. 

Construction is scheduled to begin this summer on three saline water conver- 
sion plants. These plants should demonstrate to officials and citizens of inter- 
ested cities and communities the reliability, economic feasibility, and engineering 
and operating potentials of various types of conversion processes. This legisla- 
tion would complement the demonstration plant program by assisting cities 
and communities to bridge the gap between research and development and the 
practical application of saline water conversion processes. Further, by authoriz- 
ing the Secretary of the Interior to contract with a borrower under this act 
for the use of the borrower's plant facilities to further the sea and brackish 
water conversion research and demonstration programs, it may obviate the 
necessity for expending Federal funds for the construction of future plants 
to demonstrate the reliability of new processes that are developed for commer- 
cial application. 

Consideration should be given to the fact that the Housing and Home Finance 
Agency already has authority to make loans for community facilities, which we 
are informed includes the authority to make loans for saline water plants for 
community purposes, We feel the anthority contained in this bill might appro- 
priately be conferred upon the Housing and Home Finance Agency. We want 
to stress, however, the importance of the provision of section 5 of this bill which 
authorizes the Secretary of the Interior to provide a write-off of a portion of 
any Federai loan made for the development of the saline water plant in the 
event a community would permit us to utilize that plant in connection with 
our research and development program in saline water. It is highly important 
in our opinion that any loan program and the research program be dovetailed 
so that we may have available the use of these plants for further research. 

We would suggest, therefore, that your committee secure the advice of the 
Housing and Home Finance Agency as to the extent to which the provisi: us of 
this bill might be unnecessary because of the authority already couferred upon 
that Agency by existing law. 

In the event that the Congress sees fit to enact this legislation, we would ree- 
ommend the adoption of the following clarifying amendments: 

1. Substitute for the language appearing in lines 12, 13, and 14, page 3, the 
words “Congress unless, within said sixty days. the Congress approves the 
applicatien or offer by resolution.” 
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2. Substitute for the language appearing in lines 15 through 20, page 38, the 
following: 

“Prior to making any loan pursuant to an application or purchasing any 
securities pursuant to an offer, the Secretary shall negotiate and enter into 
an agreement with the organization which shall set out, among other things :” 

3. Substitute for the language appearing in lines 17 through 19, page 4, the 
following: 

“(d) Provision for assuring the repayment of the loan, with interest, or for 
the redemption of the securities within the period provided in the contract.” 

The Bureau of the Budget has advised that there would be no objection to the 
submission of this report to your committee. 

Sincerely yours, 
FRED A. SEATON, Secretary of the Interior. 


EXECUTIVE OFFICE OF THE PRESIDENT, 
BUREAU OF THE BUDGET, 
Washington, D.C., June 6, 1960. 
Hon. JAMES E. Murray, 
Chairman, Committee on Interior and Insular Affairs, 
U.S. Senate, Washington, D.C. 

My Dear Mr. CHAIRMAN: This is in reply to your letter of January 21, 1960, 
requesting the views of the Bureau of the Budget on §. 2816, a bill to authorize 
loans for the design and construction of sea and brackish water conversion 
plants, and for other purposes. 

This bill has two principal objectives: (1) To stimulate the construction of sea 
and brackish water conversion plants by Federal loans to local public bodies 
for design and construction of such plants, and (2) to further research in saline 
water conversion processes by permitting the Secretary of the Interior to con- 
tract with local public bodies for the use of conversion plants financed with 
Federal lending assistance for research and demonstration purposes. 

We have been advised by the Housing and Home Finance Agency that 40- 
year loans may already be made to qualified smaller municipalities for saline 
water conversion plants under title II of the Housing Amendments of 1955. 
While that Agency does not have any authority with respect to saline water 
research, we believe the research objectives of S. 2816 can be substantially ac- 
complished by a separate research contract authorization for the Department 
of the Interior and appropriate coordination between the two Agencies. Under 
these circumstances, we would recommend against the creation of a new saline 
water loan program in the Department of the Interior as proposed in the bill. 

We believe it would be desirable to give the Secretary of the Interior authority 
to contract for the use of non-Federal saline water conversion facilities for 
research and demonstration purposes. We would recommend, however, that 
this authority extend to facilities constructed by local public bodies without 
Federal assistance, as well as to those partly financed with Federal loans. Your 
committee has requested the views of the Department of the Interior on S. 3446, 
a bill to extend and enlarge existing authorizations for the saline water research 
program which would give the Secretary this general authority. We believe 
enactment of this legislation would meet the research objectives of S. 2816. 

Accordingly, since the objectives of the bill can be substantially accomplished 
under the Housing Amendments of 1955 and the pending legislation referred 
to above, the Bureau of the Budget would recommend enactment of S. 3446 
rather than S. 2816. 

Sincerely yours, 





(Signed) PuHt.uie 8. HuGHeEs, 
Assistant Director for Legislative Reference. 





DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE, 
June 18, 1960. 


Hon. JAMES E. MurrRay, 

Chairman, Committee on Interior and Insular Affairs, 

U.S. Senate, Washington, D.C. 
Dear Mr. CHAIRMAN: This letter is in response to your request of January 

21, 1960, for a report on §. 2816, a bill to authorize loans for the design and 
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construction of sea and brackish water conversion plants, and for other pur- 


Ses. 

The bill would provide that— 

(1) Any State, territory, possession, political subdivision or agency 
thereof, or publicly owned public utility organization may apply to the 
Secretary of the Interior for a loan, or may offer to sell its securities to 
the United States, to finance the design and construction of a conversion 

lant ; 
(2) The loan or purchase of securities may not exceed 90 percent of the 
eost of design and construction or $1 million, whichever is smaller ; 

(3) Approved applications shall be transmitted to the Congress, and if, 
within 60 days, the Congress does not disapprove the application or offer 
by resolution, an appropriation for the loan may be made (the word “ap- 
prove” in the bill instead of “disapprove” is assumed to be a typographical 
error, since the context requires “disapprove” and the identical bill in the 
House, H.R. 9641, contains the word “disapprove’’) ; 

(4) The loan must be repaid within 40 years at a prescribed interest 
rate; 

(5) The Secretary is authorized to contract for the use of the borrower’s 
plant for research and demonstration to be compensated by a credit of up 
to 25 percent of the loan ; and 

(6) Necessary sums to remain available until expended are authorized 
to be appropriated. 

This Department is concerned, from the public health standpoint, with munic- 
ipal, domestic, and related water-supply needs. However, the Secretary of the 
Interior would have primary responsibility for administering the provisions 
of the bill and, therefore, we defer to his views as to the desirability and need 
for enactment of this legislation. 

The Bureau of the Budget advises that it perceives no objection to the sub- 
mission of this report to your committee. 

Sincerely yours, 

ARTHUR S. FLEMMING, Secretary. 

Senator ANpeERsON. I shall insert in the record a copy of a news 
release issued on May 26, which outlines my views. The distinguished 
majority leader of the Senate is the chief sponsor of S. 3557 and 
the 20 cosponsors are listed. 

(The news release follows :) 


[News release from Committee on Interior and Insular Affairs, May 26, 1960) 


Senator Clinton P. Anderson, Democrat, New Mexico, chairman of the Sub- 
committee on Irrigation and Reclamation, Senate Committee on Interior and 
Insular Affairs, today announced hearings on Wednesday, June 8, on S. 3557, 
a bill to expand and extend the saline water conversion program under the De- 
partment of the Interior. The hearings will open at 10 a.m. in room 3110, New 
Senate Office Building. 

§. 3557 is sponsored by Senator Lyndon B. Johnson, of Texas, with 20 co- 
sponsors, including Senator Anderson. The other sponsors are Senators Kuchel, 
Moss, Symington, Allott, Jackson, Kerr, Smathers, Case of South Dakota, Hum- 
phrey, Javits, Yarborough, Murray, Gruening, Carroll, Church, Clark, Mans- 
field, McGee, Williams of New Jersey, and Monroney. 

In announcing the date of the hearings, Senator Anderson asserted a main 
objective of the bill was to accelerate the interest and concern of the Senate 
to expedite the saline water program which he has pressed since 1952 when 
the initial legislation was approved by the Congress. 

“As a cosponsor of the original saline water conversion program, I am anxious 
to see the program pushed ahead in every possible way,’ Senator Anderson said. 
“The Department of the Interior has moved forward on the program, but every 
agency needs to recognize the urgency of saline water demonstration programs. 

“I favor research but we must all insist that demonstrations of proven con- 
version processes be pressed to show whether theories and promising techniques 
can be proved or disproved. Progress has been made toward reducing conversion 
costs both as to sea water and brackish water. However, we want to be able to 
express in simple, understandable terms what has been achieved. 

“The subcommittee will be glad to have any information or comments from 
Government or other agencies on the subject, and particularly with respect to 
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the needs for the program and progress that is being made toward achievement 
of the objectives.” 

Senator AnpEerSoN. Because of the time element, the number of wit- 
nesses today, including representatives of the Department of the In- 
terior, is limited. Statements, however, may be filed for the record, 

First, [ shall insert in the record the contents of a booklet on “The 
Facts About Salt Water Conversion,” prepared by the Research and 
Education Committee for a Free World, of which David Lloyd is 
director. 

This publication reveals exceedingly valuable information that con- 
tributes to an understanding of the problem. It was prepared under 
the direction of Mr. David Lloyd. 

I also wish to insert in the record a news release dated June 3 from 
the Department of the Interior that San Diego has been selected as the 
site for nonnuclear west coast saline water conversion demonstration 
plant. 

(The booklet and news release follow :) 


The Facrs AsouT SALT WATER CONVERSION 
AN URGENT NEED 


We are rapidly reaching the limits of our available fresh water supply. 
The only remaining additional sources are salt and brackish waters. 
When we reach the point where available fresh water cannot meet our 
needs, expansion and growth of people, cities, farms, and industry will 
cease, 

The Federal Government has spent billions on atomie energy research 
and only a few millions on saline water conversion research. The need 
is great that this program be developed with a sense of urgency com- 
mensurate with its importance to our own economic growth and the 
possibility it offers of improving conditions of mankind throughout the 
world. Foreign countries in arid regions suffer from drought and water 
shortages far beyond anything one can conceive of in the United States. 
Many of these nations have access to the sea or vast resources of pres- 
ently unusable brackish water. The effect of a practical low-cost saline 
water conversion process on the economies of these countries would be 
revolutionary. 

The Report of the House Committee on Government Operations, 
published August 12, 19°78, contains the following recommendation: 
“The Office of Saline Water must substantially increase its efforts in 
advancing both basic research and pilot plant work in the saline water 
conversion program. Such effort would be facilitated by amendment 
of the Saline Water Act to eliminate the financial authorization restrie- 
tions now present in that act and by appropriation of sufficient addi- 
tional sums to enable such work to proceed promptly and without 
deferment.” 

This congressional recommendation is urgent. To date it has not 
been implemented. 


I. OUR FRESH WATER RESOURCES AND NEEDS 


What are the main sources of water for municipal, industrial, and agricultural 
use in the United States today? 


There are two principal sources of water that can be developed for general 
use—surface and underground. Surface supplies are obtained from rivers, lakes, 
and manmade reservoirs that are supplied by rainfall and melting snow. Part 
of the rainfall percolates into underground pools or aquifers, from which it can 
be pumped for various uses. An aquifer is a water-bearing stratum of earth, 
gravel, or porous stone. 
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What is the total rainfall inthe United States? 

The average daily rainfall in the United States is estimated at about 4,300 
billion gallons. Precipitation ranges from an average of 51.2 inches in the South 
Atlantic States to 10.3 inches per year in the arid areas of the Southwest. 

Most of the Nation receives an average of 30 inches of rainfall per year. 
What percent of the total rainfall is available for use? 

Losses through evaporation and transpiration drastically reduce the amount 
of runoif water that can be collected and put to benefi-ial use. 

On the west coast, for example, of a total average rainfall of 26.7 inches, 
approximately 101% inches are Jost due to evaporation, and 6.9 inches are lost in 
transpiration, leaving only 9.8 inches to become runoff. And not all of this 9.3 
inches can be used. Losses through evaporation (water returned to the atmos- 
phere by the heat of the sun) and transpiration (water used in the life cycle of 
all plants and passed to the atmosphere from the foliage) drastically reduce the 
amount of water remaining which can be collected and put to use. 

Further depletion of the available natural supply is caused by natural and 
manmade pollution. 

There remains an available fresh-water supply of some 515 billion gallons 
daily, of Which we are at present using some $12 billion gallons daily. 

[s our annual water consumption increasing? 

The table shown below indicates that in the year 1900 our total daily water 
use was 40 billion gallons. In 1940, the daily use had more than tripled to 135 
billion gallons, and it is estimated that in 1960 the total use will be 312 billion 
gallons daily. 

Estimated U.S. water use 


{In billions of gallons daily average} 
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water for farm stoek, 


} Manufacturing industry, mineral industry, commercial, air ¢eonditionin orts, motels, military, and 
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Source: Water and Sewerage Industry and Utilities Division, 4 DSA, Department of Commer 


How much will our water requirements continue to inerease in the future? 
The U.S. Department of Commerce estimates the following increnses : 

Billion 

gallons 

per day 
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How big is 312 billion gallons? 


Three hundred and twelve billion gallons would cover approximately 876,960 
acres of land with 13 inches of water. In other words, enough water to cover 
the entire State of Rhode Island with more than 1 foot of water. 


What are the major uses of fresh water? 


At the present time, industrial plants use roughly 40 percent of the total 
available supply of fresh water, agriculture uses roughly 50 percent, and 
municipal and domestic use accounts for the remaining 10 percent. 


Will natural water supplies be adequate for our inercasing population and eco- 
nomic demands? 

The U.S. Geological Survey has estimated that the total readily available 
supply of fresh water in the United States is 515 billion gallons daily. This 
year, 1960, with a population of 180 million and a gross national product of 
$440 billion,’ caleulated at 1954 prices, we are using an estimated 312 billion 
gallons daily, or 60 percent of the total available supplies. Even with this ratio 
of 5 supplies to 3 consumption, there are today severe water shortages in many 
parts of the country because water supplies are very unevenly distributed. 

Natural fresh-water supply remains constant, but 15 years hence—in 1975—our 
population will have grown to 235 million and our gross national product, 
according to the most conservative estimate, to $728 billion, reflecting a vast 
expansion in water-using population and industry. In 1975 we will be using 
an estimated 453 billion gallons of fresh water daily, or 88 percent of available 
supplies. As consumption approaches the total supply available, local and 
regional shortages will become increasingly widespread and severe. 

We would need available fresh-water supplies of 755 billion gallons daily in 
1975 if we were to maintain the 1960 ratio of 5 supplies to 3 consumption. 
Obviously, this is about 32 percent more than will be available from natural 
sources. 

The following table shows the actual and the estimated increases: 


Growth in the United States 





Total water | 








Year use ! (billion | Population 2 GNP 3 
gallons per (billions) 
day) 
= ——— —_—$—— | —__—____ rn 
aa 40 75, 994, 575 4 $18.6 
GTA tied ifig: guicins Ck oad Fe eee Eee ee Se 135 131, 669, 275 205. 8 
ee Do I a a er ulnt late le iclniowlateel eam pias 262 164, 302, 000 392.7 
Ne a a ee utd eas Sie cishee §312 | 180,100,000 440.0 
ct iar, as oat aaaireaitkak ee 8453 | 235, 200, 000 728.0 
7 on 
1 BDSA—Department of Commerce. 
2 U.S. Bureau of Census. 
3 U.S. Department of Commerce—figures adjusted to value of dollar in 1954. 
4 National Bureau of Economic Research. 


5 Estimated. 


Are there areas of the United States actually suffering from lack of water? 

Texas and southern California, Arizona, New Mexico, suffer annual water 
shortages. Nationally, 1,000 cities and communities throughout the United 
States were forced to restrict the use of water in 1957, according to a study 
conducted by the U.S. Geological Survey. 

The study indicated 15 out of every 100 persons in the United States were 
forced to curtail their normal use of water. In 1957, water shortages were 
prevalent in 47 States. During this period, residents of Dallas, Tex., queued up 
to purchase water at 50 cents per gallon—double the local price for gasoline. 


Do we lower the natural water table by pumping from underground aquifers? 


Pumping water from underground reservoirs may lower the water table in 
some underground aquifers if the rate of withdrawal is greater than the natural 
recharge of the aquifer. If the water table is lowered in areas adjacent to 


1Gross national product is used here as an indicator of industrial and other economic 
activity which impinges directly upon water supplies. 
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sea water, the sea water may seep into the aquifers. This has happened in 
parts of Long Island and New Jersey, and at a large number of places along 
the Atlantic and gulf coasts. 

In the last analysis the oceans are the only unlimited water resource, especi- 
ally since they are also, by evaporation, the source of all rainfall. 


What are agriculture’s water needs? 


At the present time, agricultural uses of water account for approximately 
50 percent of the total water use. This does not of course include rainfall 
directly absorbed on crops and pastures. 

As population expands in the more arid parts of the country, water require- 
ments for irrigation steadily increase. 

Grains take over 650,000 gallons per acre to produce a crop. An acre of 
alfalfa needs over 1 million gallons per season. To produce a single pound of 
beef for the dining room table requires 3,750 gallons of water. A single slice 
of bread requires 37 gallons of water. 

A review by the Bureau of Reclamation in 1954 pointed out that in California 
and Texas alone there was a potential need for over 21 million acre-feet an- 
nually (an acre-foot equals 326,000 gallons) over and above the need which 
eould be supplied by natural local water. 

Which industries require large quantities of water for their operation? 

Industrial plarxts use about 40 percent of all the water used in the United 
States at the present time, and industrial use is growing enormously. 

The mining industry, as well as the chemical, plastics, and pharmaceutical 
industries are especially heavy users of water. Every person employed in an 
electrometallurgical plant uses 22 million gallons a year, on the average, in 
the performance of his job. Some chemical plants require 17 million gallons of 
water annually for each man on the payroll. Industrial requirements for water 
are placing a tremendous demand on the total available supply. 

To manufacture 1 ton of acetate or 1 ton of newsprint requires as much as 
240,000 gallons of water. To process a single ton of steel requires as much as 
60,000 gallons of water. To produce a ton of synthetic rubber requires about 
660,000 gallons of water. 


What are some of the military and civilian defense needs for converted water? 

The U.S. Navy provides saline-water converters on all major ships. Carriers 
of the Forrestal class, for example, are equipped with four 50,000 gallon per 
day conversion units. The cost of producing water for Navy and military uses 
ranges from $2 to $4.50 per thousand gallons. 

Crews of the atomic submarines Nautilus, Skate, and Seawolf drink water 
converted by heat from their atomic reactors. 

In military use, where the emphasis is on a reliable source of supply, the 
cost of conversion is of secondary consideration. During World War II Marine 
and Army troops on Iwo Jima, Saipan, and other Pacific islands were supplied 
with fresh water by conversion units. 

In civil defense programs, sea-water distillation processes can remove radio- 
active contamination from water and may prove to be a major source of fresh 
water for our civilian population in the event of an atomie attack. 

In flood disaster areas mobile conversion units could be developed for use 
where water supplies have been contaminated. Self-contained units could pro- 
duce fresh water to meet emergency demands until regular facilities were 
put back into use. 


How much water does a 400-bed hospital use daily? 

A 400-bed hospital, according to U.S. Public Health Service, requires 250 
gallons per bed each day or a total of 100,000 gallons daily. 
A 20-story office building? 

A 20-story office building with 200 persons per floor requires 120,000 gallons 
per day. 
A 15-story apartment building? 


A 15-story apartment building housing 1,000 people in 300 apartments requires 
50,000 gallons per day. 


A one-family house? 


A 1-family house in which 4 people are living requires an average total of 
550 gallons per day. 
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How much water is used daily in cities throughout the United States of America? 


[From ‘‘A Summary ef Operating Data for Wester Works in 1955’’ Journal of the American Water Worke 
Associaution— May 1957]! . 


City and State Population | Average gallons 
served 2 per day 
Aberdeen, S. Dak 23, 000 2, 392, 000 
Albany, N.Y. ; 135, COO 24, 097,000 
Ationta, G 540, 000 55, 468. 000 
Austin, Tex 200, 600 31, 963, 000 
Billings, Mont 00, OCU 8, 853, 000 
Bismarck, N. Dak . 23, 000 2, 278, 000 
Cleveland, Ohio 1, 460, 600 309, 714,000 
Denver, Colo 614,000 56, OSS, 000 
Des Moines, lowa 219,000 03, 784, 000 
Indianapolis, Ind 517,000 62, 172, 000 
Jefferson City, Mo 28, 0CO 1, 4109, 000 
Lincoln, Nebr 126, 000 20, 023, 000 
Little Rock, Ark_. | 201, 060 17, 150, 000 
Madison, Wis 25, 000 14, 460, G00 
Miami, Fla___- N00, COO 72, 967,000 
Nashville, Tenn 304, 000 31, 500, 000 
New York, N.Y 7, 650, OOF 1,063, 500, 060 
Oklahoma City, Okla 299, O00 27, 739, 000 
Phoenix, Ariz 216, OOC 12, 584, 000 
Pittsburgh, Pa_- 650, 060 93, 784, 000 
Portland, Oreg 650, O00 75, 660, 000 
Reno, Nev 55, 006 | 21, 232, 000 
Richmond, Va 264, 000 6, 114,000 
Sacramento, Calif 163, 000 38, 466, 000 
Seattle, Wesh H48, O00 84, 107,000 
Salt Lake City, Utah 247,000 95, 542, 000 
St. Paul, Minn 339,000 | 35, 520, 000 
Springfield, il__- 110,000 | 14, 126,000 
Tampa, Fla 235,000 | 21, 737,000 
Santa Fe, N. Mex 33, OCO 3, 140, 000 


1 Latest available figures. 
2 Combined wholesale and retail population served. 
* Computed from yearly production divided by 365, 


What are today’s water rates? 

Water rates vary widely in the United States, but most municipal supplies are 
priced to the consumer at between 25 and 40 cents per thousand gallons. How- 
ever, in most cases municipal water rates bear little relation to cost. 

What is the true cost of municipal water today? 

This is extremely diflicult to answer, for several reason: 

1. Costs vary widely, according to location. 

2. Most municipal water facilities were constructed from 20 to 40 or more 
years ago when construction costs were far lower than now. 

3. In most instances the capital investment for the development of natural 
water supplies has been covered in general obligation bond issues without affect- 
ing the water rate. 

4. Although there is a standardized procedure for calculating saline water 
conversion costs, there is none for estimating the cost of water from natural 
sources of supply. 

5. In most cities the cheapest and most readily available sources of water 
have already been developed, and cities are being forced to go ever-greater dis- 
tances at ever-increasing cost to develop additional sources of fresh water to 
meet their growing needs. 


Can the cost of converting saline water be compared with the eost of developing 
natural water supplies? 

In individual cases, yes, after careful survey and provided all the costs of 
developing new natural water supplies are included. 

Comparisons could be made with greater accuracy, reliability, and economy 
if there were a standardized procedure for estimating the cost of water from 
natural sources. Such a standardized procedure could and should be developed 
for use of communities throughout the country facing a need for enlarging their 
water supplies. 

In general, the costs of converting saline water should be compared not with 
today’s water rates, or even today’s water costs, but with the cost of tomorrow's 
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water, for the population is growing, costs of natural water are increasing, and 
patural water supplies are limited. 


Il. THE SALINE WATER CONVERSION STORY 


What is “saline water’? 


The term “saline water” is used to designate water that is generally consid- 
ered unsuitable for human consumption or for irrigation because of its high 
eontent of dissolved solids in quantities exceeding those set by the U.S. Publie 
Health Service (1946) for drinking water. 

There are three categories of saline water: 

1. Brackish water, which ranges upward from 1,000 parts of dissolved salts 
per million parts of water. 

2. Sea water, which generally contains 35,000 dissolved parts of salt per mil- 
lion parts of water. 

3. Brine, which is any water containing more dissolved salts than sea water. 
Water in Great Salt Lake, for example, contains about 200,000 dissolved parts 
of salt per million parts of water. 

The specific terms used in describing the salinity of water are as follows: 

Dissolved solids in 

Description parts per million 
Slightly saline (brackish) a __ 1,000— 3.000 
Moderately saline (brackish) __ aa ne 3, OOO-10, 000 
Very saline (sea water) -—-_- ; seh cpa sd ee aca 10, 000-35, 000 
PRO St aie ees ria ia eraystonecnnan ea ncn, Oey ee 


The “slightly saline” category includes many natural surface and under- 
ground water supplies that are currently in use or are potentially useful. 
Where is saline water found? 

Three-fifths of the globe is covered by oceans that contain an estimated 320 
million cubic miles of saline water. 

Preliminary surveys conducted by the U.S. Geological Survey have located vast 
quantities of both surface and underground brackish water in the United States. 
Brackish water is known to exist in large quantities in many other parts of the 
world. 


How much of the United States and its principal industrial arcas are accessible 
to sea coasts and sea water? 

Twenty-four of our States are on the coast of an ocean. These States contain 
65 percent of our industry and 55 percent of our population. 

Is it possible to remove the dissolved salt from saline water? 

For over two centuries man has been able to extract fresh water from saline 
water by simple distillation processes, that is, by boiling saline water, and 
collecting and condensing the resulting steam into pure water. This is an 
effective but costly and time-consuming method of obtaining water from the sea. 


What are the methods now used for converting saline water into fresh water? 

Basically there are only two ways to convert saline water : 

1. Take the water out of the salt (distillation and freezing). 

2. Take the salt out of the water (membrane [electrodialysis] ). 

The processes being used or are under development are: 

1. Distillation —Through artificial heat. This is the age-old process of boiling 
water. Improvements in heat transfer and scale and corrosion control are 
reducing the cost of producing fresh water by distillation. Artificial heat used 
in any distillation process is provided by the cheapest fuel availabel at the plant 
site, such as oil, natural gas, coal, or atomic energy. 

2. Solar distillation.—Which uses the heat of the sun to vaporize the water. 

3. Membrane processes (electrodialysis) —Which use a combination of thin 
membranes and electric current to screen out the dissolved salts. 

4. Freezing.—An ice crystal is pure water, but when sea water is frozen the 
salt crystals are trapped between the ice crystals. Methods of separating the two 
are now under intensive development. 

5. Other—Chemieal and electrical methods of conversion, such as gas hydrates 
and controlled absorption, are under research study. 
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What are the limitations of these methods? 

In saline water conversion the only present limitation is cost. Principal items 
of cost are capital investment, fuel, maintenance, and operating expenses. Fresh 
water can now be obtained from sea and brackish water sources but it is rela- 
tively expensive water. The high cost of conversion can be decreased only 
through further research for the development of lower cost conversion processes, 
Continued technological progress will remove the present economic limitations. 


What is the cost of conversion by these various methods§ 


1. The most efficient plan now in operation is on the island of Aruba, a Carib- 
bean island in the Netherlands West Indies. It is producing fresh water from 
the sea by a submerged tube distillation process for about $1.75* per thousand 
gallons. 

The Office of Saline Water is planning to build a 1 million gallon per day sea 

yvater conversion plant at Freeport, Tex., using a newly developed long-tube 
vertical multiple-effect distillation process, which is expected to produce fresh 
water for about $1°* per thousand galions. Engineering projections indicate that 
if this process were built on the scale of 15 to 20 million gallons per day it would 
produce fresh water for about 50 cents * per thousand gallons. 

2. While the energy for solar distillation is free, the cost of capital equipment 
required to collect the diffuse free energy is so large that water obtained by this 
process costs about $2 * per thousand gallons. 

3. Membrane processes (electrodialysis) may soon be able to convert brackish 
water to fresh for somewhat less than 50 cents’ per thousand gallons. 

4. Freezing processes are so new that little data has yet been obtained, but 
laboratory tests indicate they will be competitive with the best distillation 
processes. 

Are all processes competitive at various production levels or capacities? 

Some processes lend themselves to medium range production (100,000 to 500,- 
000 gallons per day), while other processes reach maximum efficiencies in multi- 
million gallon per day plants. 

Membrane processes reach maximum efficiency on brackish water. 

Efforts are also being made to develop very small conversion units to meet the 
demand of an individual home (1,000 to 5,000 gallons per day). 

Continued research is expected to reduce the cost of conversion below 50 cents 
per thousand gallons. At this point, it will approach competitiveness in many 
areas with natural water. 


Do we diminish natural water resources by the converison of saline water? 


Quite the contrary. The conversion of saline water to fresh will supplement 
our existing supplies of natural fresh water. 

Do you pollute natural water resources as a consequence of the conversion 
process? 

No. There is a possibility that disposition of the brine may present a problem 
at some inland locations, but studies indicate that this problem can and will be 
overcome wherever it arises. 

Is the desalted water fit for drinking, or is it just good enough for agricultural 
or industrial use? 

Fresh water distilled from saline water is a high quality, pure water especially 
desirable for drinking water or other domestic uses. Water of this high quality 
is frequently required for specialized industrial uses. 

Is the conversion process the same for sea water as for brackish water? 

Converison processes can remove salts from both sea and brackish water. 
Some processes have been developed that will remove the salt from brackish 
water at lower cost than from sea water, but they are not competitive with other 
processes for removing salt from sea water. 

Are there any saline water conversion plans now used in industry anywhere in 
the world? 





2 All-these costs are computed by the U.S. Department of Interior standardized pro- 
cedure for estimating saline water conversion costs. 
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What is standardized procedure for estimating saline water conversion costs? 

Standardized procedure was developed in 1956 by the Office of Saline Water to 
provide a guide for comparing conversion costs of the various processes. The 
procedure recognizes all costs including land, capital investment, operating costs, 
maintenance, interest, insurance, taxes, and a rather severe 20-year amortization 
period. The procedure has worldwide acceptance as a proper gage for com- 
paring the economic potential of the various saline water conversion processes, 
Is converted saline water being used for agriculture? 

We know of no area where converted water is being used commercially for 
agricultural purposes. There is a small experiment being conducted in Aruba, 
a Caribbean island in the Netherlands West Indies, in hydroponic farming. 
(Hydroponic means growing plants in water containing the essential mineral 
nutrient salts, instead of in soil.) The price of vegetables thus produced is less 
than those shipped in, but this type of farming is still not commercially feasible. 
Irrigation projects in California and throughout the world, however, have demon- 
strated the enormous benefits of bringing water into arid regions at costs low 
enough to warrant it. 

Is converted saline water being used by municipalities? 

The city of Coalinga, Calif., is the first city in the United States to provide 
its citizens with drinking water converted from brackish well water at a cost of 
$1.45 per thousand gallons. The cost of hauling water into the city was $7.25 per 
thousand gallons; delivered to the consumer, the cost was $9.35 per thousand 
gallons. 

What are the alternatives to saline water conversion? 

The alternatives to saline water conversion are limited and also expensive. The 
Federal Government seeks to conserve and develop our available supplies of fresh 
water through construction of dams and reservoirs (by the Bureau of Reclama- 
tion and the Corps of Engineers), conservation practices and programs (of the 
Department of the Interior and the Department of Agriculture), pollution control, 
industrial reuse of water, reclaiming of sewnge. 

There are physical and practical limitations to all of these programs of busie 
conservation, Construction of dams and reservoirs is limited by available land- 
sites and surface water. Vollution control and industrial reuse do not increase 
the available supply. 

The saline water conversion program is the only program not limited by the 
fact that there is only a fixed amount of fresh water available. In spite of every 
effort to obtain maximum use of fresh-water supplies, additional sources of water 
will be needed to meet the predicted demand of the next two decades, 


Iill, THE OFFICE OF SALINE WATER? PROGRAM, COSTS, NEEDS 


What is the role of the U.S. Department of the Interior? 

As the foremost conservation agency of the Federal Government the Depart- 
ment of the Interior is vitally concerned with the conservation, development, and 
use of the natural resources of the Nation. Water, a basic natural resource, is 
the object of many of the Department's conservation and development programs 
which include activities conducted by the Bureau of Reclamation, Geological Sur- 
vey, Bureau of Mines, Bureau of Land Management, and the Office of Saline 
Water. 

Under what authority does the Office of Saline Water operate? 

In view of the acute shortage of water in the arid areas of the Nation and else- 
where, and the excessive use of underground waters throughout the Nation, 
President Harry S. Truman, in March 1950, requested the Secretary of the In- 
terior and the heads of several other Federal departments and agencies to seek 
information and legislation on the large-scule conversion of salt water. Con- 
gress, in 1952, enacted Public Law 448, S2d Congress, to provide for research 
into and development of practical means for the economical production, from sea 
or other saline waters, of water suitable for agricultural, industrial, municipal, 
and other beneficial consumptive uses, and for other purposes. The act estab- 
lished the Office of Saline Water under the Department of the Interior and 
authorized $2 million for a 5-year (fiscal 1953-58) period to carry out the provi- 
sions of the law. 
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In 1955, Congress amended the 1952 act (Public Law 111, 84th Cong.) by in- 
ereasing the total authorization from $2 million to $10 million, providing for 
the research, development, and construction costs of pilot plants, and extending 
the life of the program from fiscal 19538 through fiscal 1963. If this prograim is 
to continue to function effectively, even on its present modest basis, it must 
yery soon be officially extended by Congress and more money authorized, for 
operations must be planned and contracts let several years in advance. 

On September 2, 1958, President Eisenhower approved Public Law 883, S5th 
Congress, which provides a second $10 million authorization for the construction 
and operation of at least five saline water conversion demonstration plants to 
test and demonstrate the reliability, and the engineering, operating, and economic 
potentials of sea- or brackish-water conversion processes. 

The law provided that at least three of the plants be designed for the conver- 
sion of sea water, and that each of two plants so designed shall have a capacity 
of not less than 1 million gallons per day. At least two of the plants are to be 
designed for the treatment of brackish water, and at least one of these plants 
shall have a capacity of not less than 250,000 gallons of fresh water per day. 
One of the sea-water plants is to be located on the east coast, one on the west 
coast, and one on the gulf coast. One of the brackish water plants is to be located 
in the northern Great Plains and the other in the arid areas of the Southwest. 
What is the difference between a pilot plant and a demonstration plant? 

A pilot plant is a small research facility designed to test and develop new 
or improved saline water conversion processes. 

A demonstration plant is designed as a production unit, with much larger 
eapacity than a pilot plant, to provide data on reliability, engineering, operating, 
and economic potential of a conversion process, 

Where are pilot plants now actually functioning? 

The Office of Saline Water has two distillation research facilities operating at 
Harbor Island, Wrightsville Beach, N.C.: and one at the Batelle Memorial In- 
stitute, Columbus, Ohio. Four electrodialysis units are under test at the Bureau 
of Reclamation Laboratories, Denver, Colo. A 15,000 gallons per day freezing- 
process pilot plant is in operation at the Carrier Corp. plant, Syracuse, N.Y. 
Three solar distillation pilot plants are under development at Daytona Beach, Fla. 

Pilot plant activity began in fiscal 1955. The Office of Saline Water now has 
11 pilot plants in operation and several more are now in the planning stage. 
Where will the demonstration plants be located? 

1. The first demonstration plant, which will utilize the long-tube vertical 
multiple-effect distillation process, will be located at Freeport, Tex. The plant 
will be designed to produce fresh water from the sea at an anticipated rate of 
at least 1 million gallons per day. It is scheduled to be completed in the spring 
of 1961. 

2. The second plant will be located at San Diego, Calif. Utilizing a process 
known as multistage flash distillation, this plant will also be designed to produce 
fresh water at the rate of 1 million gallons per day. The energy (heat) re 
quired to operate this plant will be provided by the Atomic Energy Commission 
from an experimental low-temperature low-pressure atomic reactor. It is sched- 
uled to be completed in the summer of 1961. In this connection it should be 
noted that the Office of Saline Water has completed a preliminary design study 
of an optimum (50 million gallons per day) nuclear reactor sea water distillation 
process which indicates a production cost of petable water, in a 52-stage flash 
evaporator, of 42 cents per thousand gallons. This study indicates that one of 
the most important peaceful applications of atomic energy may be for the pro- 
duction of low-cost fresh water from the sea. 

3. The membrane (electrodialysis) process is the process selected for a third 
demonstration plant operation. It is to be located at Webster, 8S. Dak. Designed 
to produce 250,000 gallons per day, it is scheduled for completion in 1961. 

4. The fourth process is forced circulation vapor compression distillation. 
This plant is to be located at Roswell, N. Mex., and will be designed to convert 
brackish water to fresh at an anticipated rate of at least 250,000 gallons per 
day. Itis scheduled to be completed in 1962. 

5. The fifth process for demonstration plant programing will be a freezing 
process. It will be located on the east coast, and is expected to be in operation 
in 1962. 
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Scientists and engineers generally agree that the final answers to low-cost 
saline water conversion will not be found in these plants, and that considerably 


more research, development, and demonstration will be required. 
Processes and sites for additional demonstration plants, beyond 
have not been selected. 


Have individual States shown an interest in the saline water conversion 


Seven States—California, New Mexico, Texas, Arizona, Florida, N 
lina, 


these five, 


l program? 
orth Caro- 


and South Dakota—have entered into agreements with the Department 


of the Interior for mutual assistance and exchange of information in the study 


of saline water conversion processes. 
agreements. 
contributions for study projects. 

California (with a $1,600,000 current appropriation) is the only 8S 


Other States are expected to sign similar 
Many States have shown an interest in developing joint financial 


tate which 


has developed a joint financial support (State 40 percent, Federal 60 percent) 
program for research and for building a demonstration plant showing the feasi- 


bility of using nuclear energy in saline water conversion. 

The University of California is also sponsoring a program of sea- 
version, with special emphasis on the uses of nuclear energy in sa 
conversion. 


water con- 
line water 


New Mexico has also entered into a cooperative agreement with the Depart- 


ment of the Interior for the exchange of information on the developn 
proved saline water conversion processes and their actual or potenti 
tion. 
helpful in obtaining data needed for the selection of a site for the 
conversion demonstration plant authorized for that area. 
Legislature has appropriated $100,000 for State participation in the cc 
of the demonstration plant. 


How is the Office of Saline Water financed? 


1ent of im- 
al applica- 


Assistance provided by the State under the terms of this agreement was 
saline water 
The New Mexico 


ynstruction 


The Office of Saline Water operates on two $10 million authorizations. 

1. One is for research and development and this authorization will terminate 
in 1963. The research and development budget includes salaries for office per- 
sonnel as well as the funds for research and the construction of pilot plants. In 
the 8 years from fiscal 1953 through fiscal 1960, a total of $5,788,000 will have 


been spent on this program. 
than $1,500,000 a year for the remaining authorized years of oper 
fiscal 1961 through fiscal 1963. 

2 The second $10 million authorization is for the construction of 
tion plants and this authorization will terminate in 1965. 


This leaves a balance of $4,212,000 or a little less 


ation from 


demonstra- 


This budget includes 


the construction of at least five plants and the operational funds required for 


plant operation. <A total of $1,850,000 has been appropriated through 
for this program, leaving an unappropriated balance of $8,150,000. 
plants currently planned will use about $6 million of the authorized 


What is the total personnel of the Office of Saline Water? 

There are 25 employees in the Office of Saline Water. 

The report of the House Committee on Government Operations 
August 12, 1958, states that: “The Office of § 


staffed with resulting excessive workload and impairment of its effi 


fiscal 1960 
The five 
funds. 


published 


Saline Water is substantially under- 


ciency and 


ability to advance the saline water program as rapidly as Congress intended.” 


What is the budget request of the Office of Saline Water for fiscal 1 
Fiscal year 1961 budget request 


1. Research and development : 


961? 





i ieee nnn ane amon mnie $250, 000 
EN i cinema nnansem ances aes ciccs |S 
Deen Te eee aaa ae a 100, 000 
on em ee ean an ome e 150, 000 
Freezing processes_ sa 295, 000 
Other processes, evaluations, and ce er ates a 35, 000 
a a a a ne ies RG 1, 135, 000 
Administration (salaries) and coordination of programs __----~-~- 220, 000 
al a lua a a 1, 355, 000 
Construction of demonstration plante...................5..<.+<.- 2, 040, 000 
iii cine eA RRR ee 3, 395, 000 
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Are the funds authorized for the Office of Saline Water sufficient to allow it to 
expand and accelerate its program? 

The Office’s present $10 million authorization for research and development 
will be completely expended by 1968. Unless Congress enacts new legislation, 
this vital program will end on June 30, 1963. 

Under the existing authorization it is impossible for the Office of Saline Water 
to expand its program by requesting increased appropriations without curtailing 
its activities in fiscal 1963. In other words, any additional appropriation for ex- 
panded research in any one year (such as the additional $400,000 appropriated 
for research in fiscal 1960) is merely deducted from the total available authori- 
gation. (The existing legislation authorizes the expenditure of a total of $10 
million during the fiscal years 1953-63, inclusive. The present budget request 
of $1,355,000 represents a pro rata share of the remaining authorization. Any 
appropriation above this amount only serves to reduce the money available for 
the remaining years of the program.) 

The appropriations for the construction of demonstration plants will continue 
until 1965. It obviously will be necessary to revise the legislation in order to 
have these plants built under the continuing supervision of the Office of Saline 
Water. 

Unless extended by law, the program will come to an end on June 30, 1963. 
Unless extended soon, its operations will become increasingly difficult and fruit- 
less because they must be planned, and contracts let, a year or two or more 
ahead. Unless additional funds are authorized and appropriated there can be 
no expansion or acceleration of the program. 


How does the Office of Saline Water appropriation compare with those for other 
Federal activities? 

The administration’s fiscal 1961 request for flood control, navigation, irrigation, 
power and related water resource projects for the United States is $1.2 billion. 

The estimated 1960 budget expenditure for the Atomic Energy Commission 
is $2,289,114,000. 

The estimated 1960 budget expenditure for the Department of Defense’s rivers, 
harbors and flood control program is $815,320,000. 

The Bureau of Land Management of the Department of the Interior which 
administers public lands for purposes of conserving forest range, mineral and 
water resources has an estimated 1960 budget of $85,665,000. 

The Forest Service of the Department of Agriculture has an estimated 1960 
budget of $104,150,000. 

The geological survey program of the Department of the Interior which 
studies topography, geology and water resources has an estimated 1960 budget 
of $40,862,000. 

The estimated 1960 budget expenditure for the Office of Saline Water, which 
administers a program for the constructive development of new and additional 
water resources for a vast potential of industrial and agricultural use, is 
$3,605,000 ($1,755,000 for research and development, plus $1,850,000 for con- 
struction). 

The budget request of the Office of Saline Water for fiscal 1961 is less than one- 
half of 1 percent of the Department of the Interior budget request. 


Has the saline water conversion program made satisfactory progress? 

The report by the House Committee on Government Operations, published 
August 12, 1958, states: “While a good deal of progress has been made in the 
saline water program since 1952, within the framework prescribed by the limita- 
tions of the Saline Water Act, the Department of the Interior has been con- 
tented with the gradual progress and has not regarded the program with the 
sense of urgency which Congress intended it should have. Illustrative of the 
Department’s attitude is the fact that the Department has, in the past, deferred 
or cut back admittedly important projects on the ground that the fiscal and 
other limitations in the Saline Water Act would preclude such work, yet has not 
recommended modification of those limitations. 

“The progress of the Office of Saline Water program is being hampered by 
unduly small allocation of funds for basic research, by deferring research and 
testing in pilot plants of many promising processes which are ready for such 
work, by lack of a Federal seashore laboratory for saline water research, and 
because contractors are frequently uncertain of getting the long-term financial 


ae from Office of Saline Water needed for continuity of research-staff 
effort.” 
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What are the chief technological problems that must be solved to develop a 
practical and economically feasible water conversion plant? 

Low-cost saline water conversion is a problem which has not been satisfactorily 
solved to date. New ideas and new processes are needed and can be achieved 
only through fundamental research. It is very unlikely that the conversion 
processes presently available for the demonstration plants are the best that can 
be developed. Further research not only can improve those processes, but it 
also holds promise of developing entirely new methods which may permit the 
attainment of a me: jor breakthrough. 

Knergy requiretionts, scale formation, and corrosion are among the major 
technological problems that still must be solved to provide low-cost fresh water 
from sea or brackish water. 

What could low-cost desalinization mean? 

To the Federal Government ?—It would be a major victory for the forces of 
democracy if the United States should develop and be in position to export 
practical, low-cost ineans to alleviate water shortages in the several dozen of 
countries of the world which are arid or semiarid. The United States would 
thereby greatly enhance its international prestige, gain the gratitude of millions 
in the uncommitted and newly developing countries, and contribute immezas 
urably to a prosperous and expanding free world economy. 

If conversion costs can be sufficiently reduced, hundreds of millions of people 
who live mostly in underdeveloped countries might be spared the hunger and 
famine which they periodically suffer and build) more rapidly prospering 
economies, 

To the States?-—Arid and semiarid States would be able to reclaim lost areas 
for agriculture. Water-short States would be able to attract new industry, and 
sustain growing populations. 

To the local community ?—Hundreds of communities which now suffer acute, 
periodic, or sustained water shortages would be spared suffering and incon 
venience. With an assured supply of water, local communities in doubtful 
water areas could expect to grow, and gain in taxes from new manufacturing 
and service industries. 

To industry ?—Industries would be able to expand in their present locations, 
secure in the possession of necessary water for a multitude of new processes; 
and they would be able to expand into, or establish themselves in, areas now 
completely closed to them because of the lack of adequate supplies of fresh water, 

The development of low-cost conversion methods would inevitably result in the 
opening up of enormous markets, at home and abroad, for conversion equip- 
ment, both large scale—for municipalities, industries, and irrigation—and for 
individual homes. 

To agriculture?—Large arid and semiarid areas of the United States, now 
almost floating on seas of unusable underground brackish waters, could be 
opened to agricultural use for a growing population if the cost of converted 
water could be brought down low enough. 

Farmers now irrigating areas with uncertain water supplies could be spared 
the ruinous consequences of drought if they had an alternative supply of suffi- 
ciently low-cost converted water. 


DEPARTMENT OF THE INTERIOR INFORMATION SERVICE 
OFFICE OF THE SECRETARY 
{For release June 3, 1960] 


SAN DIEGO TO BE SITE FOR NONNUCLEAR WEST COAST SALINE WATER 
CONVERSION DEMONSTRATION PLANT 


The west coast saline water conversion demonstration plant will be erected 
on Point Loma at San Diego, Calif., with a conventional heat source instead of a 
nuclear reactor as previously planned, Secretary of the Interior Fred A. Seaton 
announced today. 

Under a cooperative agreement with the Atomic Energy Commission the De- 
partment and the AEC had planned a joint project: the Department to construct 
and operate a 1-million-gallon-per-day multistage flash distillation plant and 
the Commission to construct and operate a 40,000-thermal-kilowatt experimental 
low-temperature process heat reactor to provide steam for the conversion plant. 
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The Safeguards Committee of the AEC has ruled against the site as a loca- 
tion for the reactor. Other proposed sites have been investigated as a location 
for the joint project, but none of the alternate sites met the Department’s site 
eriteria as well as Point Loma. 

In addition to the ideal technical factors and demonstration value of the 
Point Loma site, the city of San Diego has offered full cooperation and will 
assist in the development of the site by grading the site, providing an access 
road and parking lot, and constructing a connecting pipeline to the city’s water 
system. In addition, the city will also purchase the product water of the plant. 

The State of California has appropriated $1.5 million for saline water con- 
version and will participate in the construction of this plant by providing up to 
50 percent of the construction costs. 

To prevent further delay of the plant, the Department has advised the Fluor 
Corp.. of Whittier, Calif., who have the contract for the architect and engineer- 
ing of the plant, to proc eed as rapidly as possible with the design and specifica- 
tions of a plant for the Point Loma site utilizing a conventional heat source. 

Senator Anperson. As I envision it, an effective saline water pro- 
gram must have two fundamental streams of activity: basie research 
and process demonstration. 

The basic research program could be as extensive or as limited as 
olicy and iaiunneaiads dictate, but the demonstration program 
should be limited to the production-seale testing of promising exist- 
ing processes. 

In any event, the objective should be the development of methods 
or devices for the production of low-cost potable water for domestic, 
industrial, and related purposes. 

A letter dated June 6, 1960, from the Bureau of the Budget re- 
lating to S. 2516, a bill to authorize loans for the design and construe- 
tion of sea and brackish water conversion plants, and for other pur- 
poses appears in the record following the bill. This position of the 
Bureau of the Budget suggests that title IT of S.3557 may be open to 
quest ion. 

Since the hearing was set, we have received the departmental reports 
on two related bills, S. 2816 and S. 3446, Copies will be inserted in 
the record at the point where the bills themselves appear. 

I want to say to the sponsors of this legislation that they are all 
before us and will be considered as part of the general program when 
we get to the final attempt to come out with some sort of a bill. 

The distinguished majority leader, Senator Lyndon B. Johnson, the 
senior Senator from Texas, who is the chief sponsor of S. 3557, is 
recognized for the purpose of inserting in the record his remarks on 
this important bill, together with the remarks he made on the floor 
of the Senate when the measure was introduced. 


STATEMENT OF HON. LYNDON B. JOHNSON, A U.S. SENATOR FROM 
THE STATE OF TEXAS 


Senator Jounson. Mr. Chairman, it is a real plea sure to appear 
before your subcommittee this morning to testify on 8. 3557, the saline 
water conversion bill, which I have the honor of coauthoring with 
you and 19 of our colleagues. I am sure that everyone here is well 
aware of the leadership that you, Mr. Chairman, have exercised in 
this field since the first substantial steps toward initiating some real 
research, development, and demonstration work in this field began. 

Under the programs that have been initiated largely because of your 
efforts, considerable progress has been made in reducing the cost of 
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converting to human use brackish and ocean waters which were of 
abundance. 

Two years ago I had the privilege of joining with the chairman 
of this subcommittee in urging the Senate to approve the construc- 
tion of five pilot plants. ‘Three of these plants are now under con- 
struction and the other two are in the design stage. 

The purposes of 8. 3557 were explained in considerable detail in 
the statement that I made on the floor of the Senate upon introduc- 
ing the bill. That statement also contains the dimensions of the kind 
of program that I believe should be funded during the first year of 
operation under the bill. I ask the consent of the committee to in- 
corporate into the record of this hearing a copy of that statement. 

I am sure [ need not dwell at any length upon the advantage and, 
indeed, necessity of expanding and enlarging our efforts in the field 
of saline water conversion. ‘Those of you here understand both the 
need, which grows more intense with each passing year, and the po- 
tential benefits that will be ours when commercially feasible con- 
version programs have become a reality. 

This bill would essentially use Senate Joint Resolution 185 as a 
foundation for an enlarged research, development, and demonstra- 
tion program, and it would add one new major feature. Title II of 
the bill authorizes loans to municipalities and other public agencies 
for the purpose of building saline conversion plants on a local basis, 
The bill also authorizes within specified limits the use of foreign 
research in the program. 

Again, may I express my appreciation for this opportunity to ap- 
pear before you. I most strongly urge favorable consideration of the 
legislation and the early reporting of it to the Senate. 

(The statement referred to is as follows :) 


TExT OF STATEMENT ON FLOOR OF SENATE 


By 1975, America will face a severe and possibly disastrous shortage of 
water—unless we take steps now to avoid it. 

This is a cruel fact, Mr. President, and it concerns not only arid sections of 
our country where water shortages occur daily, but also the traditionally water- 
rich regions where spot shortages are appearing. Our water problem is not 
regional. It is nationwide. 

We have the resources to meet this problem, in the sea water around us and 
in the underground reservoirs of brackish water beneath us, but our present 
efforts to convert these vast reservoirs of saline water into usable form are 
inadequate to meet the national demand for water in the decades ahead. These 
efforts, though they have made progress, are small compared to the technical 
difficulties standing in the way of economical saline conversion. These diffi- 
culties give no promise of any dramatic breakthroughs. Rather, they require 
sustained research and development on a great number of engineering questions 
so that, as we find answers, we may gradually reduce the cost of conversion. 

We are in a race against time. For the sake of our homes, our cities and 
towns, our industry and agriculture, we cannot afford to delay. 

I am therefore introducing a bill to provide for an accelerated program of 
research and development to find economical means of converting saline water. 
The bill will remove present restrictions of time and money on saline develop- 
ment and will offer loans to communities wishing to build developmental con- 
version plants. I believe it will put us in a position to meet our coming water 
crisis. 


The problem of supply—today and tomorrow 


The dimensions of this crisis, as they can be seen today and reasonably esti- 
mated for the future, may come as a surprise. Here are some statistics which 
indicate the gravity of the situation for our entire Nation: 
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The U.S. Geological Survey reports that the total national supply of readily 
available water is about 515 billion gallons daily. With our current population 
of about 180 million, our daily water requirements are xbout 312 billion gallons, 
or about 60 percent of the available supply. And already severe shotages face 
parts of the Nation. , i ; 

By 1975, however, our population will reach 285 miliion and our daily water 
requirements will be 453 biliion gallons. Since there is no renson to expect that 
we will have expanded our natural supply of water much wove the present 515 
billion gallons, we will then be using nearly 90 percent of our available supply. 
Since we have shortages today when we use oniy 60 percent of the supply, it is 
not difficult to imagine the severity of the shortages which will confront us when 
we consume 90 percent. 

As an indication of how water use grows, U.S. daily water consumptien in 
1900 was an estimated 40 billion gallons. By 1940, it hed grown to 135 billion 
gallons: today it is 312 billion. 

Population growth is only one reason for the steep increase in our water con- 
sumption. Our rapid industrial growth and the increasingly complex produc- 
tion techniques that accompany it call for progressively more water. Today, 
industry uses 40 percent of all the water we consume and this proportion is 
growing rapidly. 

Consider this: it takes 60,000 gallons of water to make a ton of steel : 240,000 
gallons to make a ton of newsprint cr a ton of acetate and 660,000 gallons to 
make a ton of synthetic rubber. All major industries ure heavy users of water; 
they expand only where local water supplies can support expansicn. 

Me. President, we need not look into the future for signs of water shortage; 
the distress flags are flying in many communities across the Nation today. <Ac- 
cording to Geological Survey, there are 1,000 communities in 47 States which 
were forced by shortages to restrict water use in 1957. In my own State of 
Texas that year, residents of Dallas lined up to buy water at 50 cents a gallon— 
double the price of gasoline. 

In some gulf and Atlantic coast States, overtaxecd underground reservoirs 
and streams have been depleted to the extent that contaminating salt water is 
seeping in with harsh consequences for the communities involved. 

As 2 result of actual or prospective situations of this sort, many communities 
have put in requests for experimental saline conversion plants provided under 
Public Law &85-SS3. More than 200 communities offered building sites to the 
Office of Saline Water—although this act provided only $10 million to build 
plants—and this number included many in the East. Official interest was shown 
by New York, Rhode Island, New Jersey, North and South Carolina, Florida— 
indeed by every State on the constal perimeter of the United States. 

Complicating the problem of local water supplies is the fact that many mu- 
nicipal waterplants were built 24, 40 or even more years ago. They tapped the 
most readily available and cheapest water sources, and now these communities 
are finding that it is too expensive to go farther afield to get new fresh water 
supplies. Californians will soon be asked to approve a $1.75 billion bond issue 
so that water for southern California can be brought from the north 400 miles 
away—across a 4,000-foot mountain range. 

A special master of the U.S. Supreme Court just handed down a decision con- 
cerning the diversion of water from the lower Colorado River. Arizona, Cali- 
fornia, Nevada, and New Mexico were all eager to use this water. A “shrinking 
supply” coupled with increasing demand for water led to the competition be- 
tween the States for its use, acconiing to the Court’s master. 

It is plain that the water crisis is already widespread and severe in some 
areas. It is also plain that this crisis can only get worse unless we act. 


The availability of saline water 


We can, of course, conserve water in many ways and I urge that we do it. 
We can save water with new dams and reservoirs, by improving pollution con- 
trol, by better industrial reuse of water and sewage disposal. We ean do all 
these things but they can only make our available natural water supply go a little 
further ; they cannot increase that supply. 

To do this, we must turn to our inexhaustible sources of saline water. We 
are well situated to do so: 55 percent of our population and 65 percent of our 
industry are in States bordering the ocean. Some of our States literally float 
on submerged salt water seas; others have extensive underground deposits of 
brackish water. The water is there ; it is up to us to find ways to tap it in time. 

56852—60 —3 
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Congressional background 

The problems of which I have spoken, Mr. President, are not new to the Con- 
gress. The Senate just last year appointed a select committee, under the chair- 
manship of thé distinguished Senator from Oklahoma, Mr. Kerr, to make a com- 
plete study of the Nation’s water resources and find ways to conserve and develop 
them. This committee has been hard at work, and I am told we will have its 
report next year. 

The history of congressional interest in saline conversion goes back at least 
to 1952, when the Congress, at the request of President Truman, authorized a 
10-year research program to search for economical conversion methods. This led 
to the creation of the Office of Saline Water in the Department of Interior—but 
with an average annual budget of less than $1 million. 

Again, in 1958, Congress authorized the construction of at least five saline 
conversion plants over a 7-year period, but with a total program cost of no more 
than $10 million. Construction is due to start soon on three plants, and design 
is underway on two more. 

It is obvious that these two temporary programs, for all they have accom- 
plished, are to small and hamstrung by legislative restrictions to meet the grow- 
ing water crisis our Nation faces. And it is senseless that these programs should 
be temporary, due to end before they have found concrete solutions to the prob- 
lems that face us. 

Considering the nature of these programs, the Office of Saline Water, I think, 
has done an admirable job with the facilities and funds at its disposal. 

The Office operates through research grants to public and private institutions, 
as well as other agencies of the Federal Government. But it has never had its 
own laboratory or test facilities, and its small technical staff is confined to 
directing and coordinating the activities it contracts for. 

Furthermore, its research work has been restricted as more conversion pilot 
plants have gone into operation—the Office of Saline Water now has 11 of these 
working—and research work will likely be cut back further as more funds are 
needed to run pilot plants. In fiscal 1960, the Office is operating on a budget of 
$1,755,000, plus $1,850,000, for plant construction. Tor fiscal 1961, the admin- 
istration has asked for $1,355,000, plus $2,040,000 for demonstration plant con- 
struction. 

These amounts are most inadequate for the Office of Saline Water to do the 
job it must do—and which we so desperately need to have done. 


Progress so far; difficulties ahead 

In the nearly 8 years since we established a research program to find cheap 
ways to convert saline water, we have turned up much promise of succeeding. 
But it is clear that we must broaden and strengthen our efforts. 

Already, the cost of converting saline water has come down sharply. Ten years 
ago, the cheapest we could make usable water from sea water was about $4 a 
thousand gallons. Now, some plants can do the job for $1.75 a thousand, and a 
plant under construction in Ireeport, Tex., is expected to cut this even more to 
$1 a thousand. 

But this is not enough when you consider that most municipal water in the 
United States costs in the neighborhood of 50 cents per thousand gallons. 

There is every reason to believe intelligent research will bring costs down 
to an economical point. Indeed, already it is cheaper for some communities 
to convert water. 

Coalinga, Calif., for example, was hauling in water at a cost of $9.85 per 
thousand gallons. Now, residents are drinking fresh converted water which 
costs $1.45 per thousand. 

sut scientists and technicians tell me there is still no assurance that they 
have even hit on the proper way to convert salt water economically. 

Research currently centers around five main areas. They are: 

1. Distillation—an age-old process brought up to date. Great cost-cutting 
progress has been made in the conservation of heat and scale and corrosion 
control. 

2. Solar distillation—using heat from the sun. 

3. Membrane conversion—using a combination of thin membranes and 
electric currents to screen out dissolved salts. 

4, Freezing—an experimental method. Frozen water crystals separate 
themselves from salt crystals, and researchers are trying to find ways to 
remove the salt from the ice. 
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5. Other chemical and electrical methods—using gas hydrates, controlled 
absorption, and other experimental means. . 

Researchers feel there is little chance of a revolutionary advance in saline 
water conversion. Instead, they believe that only continuous and more inten- 
sive research can bring the answer to a host of engineering questions. These 
questions are minor in themselves but, if solved, they can produce gradual cost 
reductions with the cumulative effect of a major breakthrough. 

L believe we have reached a crucial point in the development of saline con- 
version. We must remove the present restricted limits of time and finances 
from the program and establish it as a continuing project subject to annual ap- 
propriations, We must begin also to translate research programs into operat- 
ing plants. I have included this provision under title II of the bill, which au- 
thorizes loans to communities and other public bodies to build saline conver- 
sion plants and to have one-quarter of their loans cancelled if the Office of 
Saline Water uses these facilities for research and demonstration of conversion 
WOCeSSES. 

Title II of the bill is similar to bills which have been introduced in the 
House by Congressmen Aspinall, Rhodes, Saylor, Wainwright, Udall, and Wilson ; 
and into the Senate by Senator Allott on behalf of himself and Senators Case 
South Dakota, Chavez, Kuchel, Engle, Goldwater, Fong, and Long of Hawaii. 

On the basis of research available to me, I would like to outline here my 
conception of what an adequate program for fiscal 1961 might comprise: 

1. Research.—Funds available to the Office of Saline Water for research con- 
tracts averaged only $36,000 a year from 1953 to 1958. This is insufficient. 
Research should be stepped up on small conversion units, on extraction and use 
of byproducts, on the nature of heat exchangers and compressors, the use of 
atomic energy, and many other technical problems. Unallocated funds should 
also be available to take advantage of new ideas that come along from sources 
outside the Government. We should have S2 million available for this whole 
area of general and fundamental research in fiscal 1961. 

2. Process development.—PVProcesses resulting from research must be tested 
in large-scale pilot plants to be demonstrated on a practical scale. Pilot plants 
are expensive, but the OSW had an average of only $200,000 a year available 
for their construction from 19538 to 1958. A reasonable figure for process de- 
velopment in fiscal 1961 would be $2.6 million. 

3. Demonstration plants.—The test methods proven to have potential in pilot 
plants need to be tested full scale. Often “bugs” are discovered in full-scale 
plants which did not show up in pilot plants, and they serve as practical training 
grounds for operating converters. 

Most technicians and scientists agree that the five plants being built under 
the 1958 law will be only a start, since varying conditions in different sections 
of the country require different processes. The use of gas hydrates in conver- 
sion, for example, is rapidly nearing the stage of development where it will be 
ready for demonstration. Of the five plants in the works, none use this process. 

The entire demonstration program could be speeded greatly by appropriating 
for fiscal 1961 the rest of the original authorization of $10 million, or $8,150,000. 

4. A test site and laboratory.—The entire program of saline conversion re- 
search has been hampered by the lack of a central test site and laboratory. The 
Office of Saline Water does not even have a central staff. Right now, OSW 
research is carried on at widely dispersed places under unsatisfactory condi- 
tions. What’s more, the entire OSW staff numbers just 25, only 10 of whom 
are scientists and engineers who direct and coordinate research by the Govern- 
ment and private contractors. 

A central laboratory, located near both sea and brackish water, would give 
the program a good boost. It would not reduce the number of contracts for 
outside research, but rather would likely increase private work because of 
more research ideas which would come up. 

5. Coordination of research at home and abroad.—There is a great deal of 
scientific interest in saline conversion in other nations, as well as the United 
States. OSW would profit if it could keep up With this work by having available 
both domestic and foreign scientific literature and issuing its own periodical in- 
formation, by inspecting conversion sites at home and abroad, by taking part in 
conferences relating to saline conversion, and by correlating all this information 
for easy use. 

About $500,000 a year would provide for this. 
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6. Heonomic studies.—One of the greatest unknowns about saline conversion 
is its cost. Without accurate cost studies, communities cannot intelligently 
decide whether they should install saline conversion facilities, and as current 
water supplies diminish, this will become increasingly important. 

Continuous economic studies and water market surveys could be made for 
about $500,000 a year. 

The second part of the bill contains the important provision for aiding con- 
struction of conversion plants. Right now, commercial conversion of saline 
water would probably be cheaper for many communities than obtaining water 
from natural sources. But these communities understandably hesitate to put 
money into plants which may, in later years, turn out to be high-cost operations, 

Vederal assistance, in the form of loans, is necessary to bridge for a few years 
the gap between experimental plant operation and practical application of con- 
version plants. Such a program would also help get new plants built and 
operating, and would add to the stock of technical and cost information and 
speed the entire program. 

The appropriations suggested here would amount to about $17.5 million for 
fiscal 1961. Part of this would be nonrecurring—the amounts for construction 
and plant site acquisitions, for example. Loans under title IL would be auto- 
matically appropriated as the loans are made. 

This expenditure is one of the best our country could make in its future, 
There is no question that it would hasten the day when we can assure adequate 
water supplies, not only to our own cities and towns, but also to other parched 
communities throughout the world through the dissemination of what we learn, 
We are in a good position to meet a coming crisis right now. 

Senator ANpERsSON. Our usual practice is to try to take the Members 
of the Senate who have other assignments as ear ly as possible. There- 
fore, I will call on a pioneer in this field, Senator Case of South Da- 
kota, who has been very much interested in all of this work and in 
many other fields related to water supplies. 

Senator Case, we are very happy to welcome you. We have appre- 
ciated for a long time your very fine and very constructive thinking 
in the field. 


STATEMENT OF HON. FRANCIS CASE, A U.S. SENATOR FROM THE 
STATE OF SOUTH DAKOTA 


Senator Case. Thank you very much, Mr. Chairman. 

I think, if you toss bouquets around, the chairman of the subcom- 
mittee is the one who deserves credit for the striking position which 
the saline water program finds itself in today. It was really his 
sponsorship of a bill to provide demonstration plants that has really 
aroused the interest of the whole country. 

Senator Anprrson. I did not get it done by myself. The Senator 
from South Dakota ales how much he helped. 

Senator Casr. I was privileged to join with you in those hearings 
and in the sponsorship of the bill. 

Mr. Chairman, I have prepared a statement in which I do recite a 
little of the history, legislatively, simply for the purpose of continuity. 
Then I will want to say something on the bills which you have men- 
tioned. 

This committee is taking a great forward step in meeting our pres- 
ent and future needs for water in the consideration of this bill to ex- 
pand and extend the saline water conversion program. 

The legislative history of saline water conversion is relatively brief. 
Following the interest shown by former Secretary Chapman, as the 
chairman mentioned, it was only in 1952 that the Congress first began 
to meet its responsibilities i in this field by passing a simple bill that 
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drew little attention at the time—that bill authorized the Department 

of Interior to make contracts with research foundations and industry 

and authorized the expenditure of only $500,000 a year over a 5-year 
eriod. 

That act grew out of bills introduced in the House of Representa- 
tives by the then Representative Clair Engle, of California—now 
Senator Engle—and Representative John Phillips, of California. 
Senator O’Mahoney of Wyoming introduced a companion bill in the 
Senate, and it was my privilege to sponsor the amendment in the Sen- 
ate which became the final language of the act known as Public Law 
448 of the 82d Congress. 

In 1955 Representative Engle and Representative Frank T. Bow, of 
Ohio, for the House of Representatives, and I for the Senate, intro- 
duced legislation to expand the research and development em in 
this field. The legislation then passed authorized expenditures of a 
total of $10 million over a 10-year period and modified the basic act 
by permitting research to be carried on to a limited extent in exist- 
ing Government laboratories as well as by contract with research 
foundations and industry. 

I recall, Mr. Chairman, that you played an important part in secur- 
ing approval for the increased authorization at that time. In fact, 
Mr. Chairman, I think that was the time when you silenced one of 
the Members of the Senate who was disposed to ridicule the idea by 
pointing out that if this program were solved, it might help to end 
the Arizona water controversy, pointing out that even some of the law- 
yer lobbyists for that legislation might be out of a job if we managed 
to make it possible for the sea water washing the shores of California 
to supply the needs of California so they did not have to fight with 
Arizona for water. 

Senator Anprerson. I will say to the Senator from South Dakota 
that the special master for the Supreme Court has spoken and leaves 
California completely unsatisfied. It restricts California a little bit 
to what it once put on as a self-limitation. 

Noting the tremendous growth in California, particularly in south- 
ern California, we can see how much more easily they could have taken 
that decision by the special master if they knew that operating just 
outside of Los Angeles was a saline water plant to supply the future 
needs and remove the ceiling on population from that great city. 

I think the things we said then are strongly supported by the special 
master in that California water case. Nobody is going to be happy. 
Even Arizona will be worried soon about what may come down to them 
from the States of the upper division. 

I think the whole matter could have been reduced in its importance 
at least if we had had a program going full tilt for a longer period of 
years. I am very pleased that the Senator from South Dakota remem- 
bers part of that debate. 

Senator Case. I remember that was a very effective point that you 
made, and helped secure passage of the legislation at that time. 

Then, Mr. Chairman, in 1958 you introduced the resolution which 
called for the construction of a full-scale demonstration plant for 
treatment of sea or saline water. That same year I introduced a bill 
providing for construction of two pilot plants for treatment of sea 
and brackish water—one plant to be located near the ocean to treat 
sea water, and one to be in the Great Plains to treat brackish water. 

56852 O—60——4 
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As hearings were held on these bills, it became apparent that the 
program should be expanded even more than that and the act of 1958— 
Public Law 85-883—called for construction of five demonstration 
plants—three for the conversion of sea water and two for the conver- 
sion of brackish water. Senators Kuchel and Wiley joined us as 
cosponsors of the bill as it came from committee. 

The chairman has already referred to the most recent announcement 
of the Department in the establishment of those plants. The program 
is now underway, and at this point, Mr. Chairman, I think it 1s appro- 
priate to mention the very helpful interest taken by Secretary Fred 
Seaton of the Department of the Interior and Dr. A. L. Miller, a 
former Member of Congress who has been heading up this Saline 
Water Division. 

Senator AnprErson. I would like to underscore what the Senator has 
just said, and to say also that I have been very pleased by the wonder- 
fully fine attitude that Secretary Seaton has taken and by the energy 
that Dr. Miller, our former colleague from the House, has put into 
this program these last few months. 

I am very pleased with it, and I know that the country is going to be 
benefited by it. The Secretary of the Interior has demonstrated that 
he is just as much interested in the program as you and I have been, 
probably because he lives only a short distance from where you and | 
used to live. We are very glad he has been so interested in it. 

Senator Case. We are now considering these bills to enlarge and 
broaden still further the purposes of the original act in order to better 
serve the needs of our times, and I hope the Congress will enact this 
forward-looking legislation. 

There is great need for continuing to broaden the program, for water 
is our No. 1 problem in the Nation. The United States is using some 
270 billion gallons of water a day. As early as 1957, some 1,000 
about one-seventh of the Nation’s entire population—had im- 
sehal on them water restrictions of one kind or another. 

Demands will increase so that by 1980 we will be using almost 600 
billion gallons a day. The problem will be how to supply a growing 
population and a dynamic economy with increasing amounts of good 
quality water at a reasonable cost. 

There are many Federal and State programs authorized that have 
as their objective the conservation and development of our available 
water supplies. These programs include such measures as dams and 
reservoirs, conservation practices, pollution control, evaporation sup- 
pression, industrial reuse, and weather modification. 

All of these programs have made a valuable contribution to the 
development and utilization of our available water supplies. But 
even if every concerted effort is made to conserve and fully utilize the 
available fresh water supplies, there will not be enough to take care 
of future needs. There is only one other source to turn to and that is 
saline water, both brackish and sea water. 

Three-fifths of the earth’s surface is covered by oceans that contain 
an estimated 320 million cubic miles of water and, in addition, there 
is a potential supply of billions of gallons of surface and underground 
brackish water. 

It is to the problem of converting that vast potential supply of 
water—now unfit for human consumption—to pure, usable water at 
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an economical cost, that holds our attention. To make this possible, 
an intensive research program should be undertaken. Such a program 
of research is outlined in title I of the bill of Senator Johnson and 
others, before you. 

Basic research should be expanded and accelerated. New ideas and 
new processes are needed, and can be achieved only through basic 
research. We must seek to improve present methods and find new 

rocesses. We must begin with basic research. 

While each of the five demonstration plants we provided for in 
1958 is trying out a different process, additional conversion methods 
should be studied and developed and tried in order to hasten the day 
for fast and economical conversion of saline water. Such an expanded 
program is possible under the bill before you. 

We should bear in mind, and keep in mind, that along with research 
there must be demonstration, ketene must be granted the Office 
of Saline Water to continue to build plants of good size in order to test 
out the various findings of the research in field practice. That calls 
for a broad policy, and much leeway in administration. This bill 
makes that possible. 

The study of the commercial utilization of the byproducts of con- 
version should be the second priority in the research perm It is 
possible that the sale of the byproducts will very largely overcome the 
costs of water production. 

In the long run, the uses for the various chemical elements in the 
byproduct may be of equal importance to the pure water itself. This 
fel of byproduct utilization has not been fully explored, and I hope 
this bill will open the way for an intensive research study of this 
important problem. 

Mr. Chairman, I would like to say that the success of the Dow 
Chemical Co. in recovering magnesium from sea water suggests the 
possibilities in this field. I am not optimistic enough at this time to 
think that there will be commercial benefits from recovery of minerals 
from sea water just for themselves, but as a byproduct of a water 
desalinization program that would recover water, these byproducts 
might well make a valuable result. 

At the present time, under the 1958 act, there are either constructed, 
or in the process of construction, five pilot demonstration plants, 
each one Roncumk idan a different process: at Loma, Calif., the 
multistage-flash process; at Webster, S. Dak., the electrodialysis 
rocess; at Freeport, Tex., the long-tube method process; and at 

oswell, N. Mex., the forced-circulation process. 

These are but a few of the known processes and this bill should 
encourage the installation of additional pilot demonstration plants. 
It may do this on its own, under its terms, or in cooperation with 
municipalities. The several hundred applications for plants indicates 
the interest in the program. 

It suggests further work in such processes as distillation, freezing, 
membrane and ion exchange, and many more. In the course of the 
studies, new processes may be discovered that are not in our present- 
day thinking. 

any countries of the world are working in this field. There is 
along the Persian Gulf a sea-water evaporating plant of 1 million 
gallons a day capacity, and plans are underway to expand it to 214 
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million gallons. Algeria, Australia, Spain, Italy, Russia—all are 
working on the problem of converting sea water to fresh water. 

Mr. Chairman, I was in Jerusalem in December, at the time an 
announcement was made of a contract under negotiation between the 
Government of Israel and Fairbanks-Whitney, for a freezing process, 
I have heard varying reports about it, but the interest that was taken 
in that announcement was tremendous in that part of the world. 

It happened that during the same week I went over to Jordan and 
down to the city of Jericho, which is 1,800 feet below sea level, if I 
remember correctly. A fantastic idea occurred to me at that time and 
I mentioned it merely perhaps partly to show how your fantasies 
‘an run on this. 

But it did occur to me that in that very arid country which is 
inadequately watered by the River Jordan and over whose waters 
there is considerable dispute, that some international problems even 
might be solved if it were explored and found feasible to take some 
sea water and bring it in where Jordan does have access to sea water, 
and taking the salt out of it, to get fresh water, and dropping it 
down over that 1,800 feet of fall to that much below sea level, and 
develop considerable hydroelectric power in the process of bringing 
fresh water into the very heart of Jordan. 

What you would do with the water if you got it down that low— 
well, you might have to figure out how not to get too much into the 
Dead Sea. But imagination can see two or three things there: The 
possible hydroelectric power by taking the fall from sea level down to 
1,800 feet below sea level, and converting salt water into fresh water 
and freshening the Dead Sea. 

Senator Anperson. I am sure the Senator from South Dakota has 
seen a news story in the last few months outlining just some such 
project as that, with a route that the canal would follow indicated on 
a map. 

Senator Case. I must say that I had not seen that, but I threw the 
idea at some of the Jordanian people at that time. 

Senator Anprerson. Apparently it caught. 

Senator Case. They said that might be, but they just wished they 
could get the part of the Jordan River they wanted. But I didnt 
know there was very much interest. In any event, I think it might 
be worth exploring when we explore fantasies. 

But this is not a fantasy, this desalinization of water. Our colleges 
have been making a great research contribution in this field. The 
use of their trained manpower should not be overlooked. They are 
breaking through some of the technological barriers, and any legis- 
lation at this stage of the development should encourage and finan- 
cially support their effort. 

The Department of Defense—Army, Navy and Air Force—are in- 
terested in this field and their assistance should be solicited. All 
of this is made possible by the text of the bill now before you. 

I endorse all the features of this bill. Such provisions as an as- 
sembling center for scientific literature, both domestic and foreign, 
for economic studies, for cooperation with other agencies, for making 
grants for research to colleges and to communities for testing various 
processes by means of pilot plants, all will hasten the day when it 
will be possible to convert brackish and sea water to fresh, potable 
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water at a reasonable cost and in large supplies for both human con- 
sumption and industrial use. 

This achievement will make a great contribution to the present-day 
problems of where the supply of fresh water is coming from to meet 
the needs of a growing population and an expanding industrial 
product ion. 

Senator ANprerson. Thank you, Senator Case. 

Senator Case. Thank you. 

Senator ANDERSON. Won’t you stay up here with us so that if you 
have questions of other witnesses you may feel perfectly free to ask 
them ? 

Senator Cass. I would like to stay for a while, but we are making 
up the Defense appropriations, so I will have to leave shortly. 

Senator Anperson. Thank you. 

(The following article from the New York Times was subsequently 
submitted and ordered printed at this point in the record :) 


{From the New York Times, Thursday, June 9, 1960] 
Topics 
FRESH WATER FROM SEA WATER 


The news that two companies jointly have developed a new process for 
producing fresh water out of sea water gives us the latest hope of fulfilling one 
of mankind’s oldest dreams. For ever since man first became conscious, he 
has been a slave to water, and water too often has proved to be a perverse 
master, giving us too much water when we don’t need it, too little when we do. 
Early in history man learned of the water paradox of his earth: a planet sur- 
rounded by water, yet offering man barely enough of the kind needed to sustain 
his life. The cry of Coleridge’s Ancient Mariner—‘Water, water, everywhere, 
Nor any drop to drink’”—echoes throughout the centuries. And man’s growth 
ean be written in terms of his efforts to come to terms with these waters of his 
earth. 

MAN’S WATER PROBLEMS 


As man has multiplied, he had found new sources of water and new ways to 
harness old sources, but never has he been able to develop a surplus. On the 
contrary, sometimes it seems as if his water problems with the passing years 
become increasingly acute. So low did the water level in our town’s reservoirs 
dip only a few years ago, for example, that we had to cut down the number of 
baths and the number of shaves of our adult males. Homeowners have been 
directed on occasion to defer the watering of their lawns by municipal fathers 
casting anxious glances at the rainless heavens. An adequate supply of clean 
water has long been a key factor in determining the location of industry. No 
one has been made more aware of the preciousness of water than the farmers, 
who in good times have known the necessity to haul it by truck from the cities, 
and in bad times they have known the calamity of erosion and the unbridled fury 
of the floods. Possibly worst of all, we have felt the heartbreak of finding clear 
water made impure by the intrusion of salt water. 


TRIAL AND ERROR 


But man has never given up the battle, and throughout his struggle for water 
nothing has intrigued him more than the effort to tame the destructive saline 
waters of the sea and to extract good, clean water from them. As long ago as 
the 14th century, when the Arabs laid the foundations of chemistry, the process 
of distillation was tried. And while this process always works, given a vessel 
that will contain the liquid and some means of condensing the steam that is 
driven off, the energy consumed has always been tantalizingly excessive. Other 
processes have been developed. Chemical action was used in Navy survival 
kits during the war. The kits contained silver salts that would react when 
Shaken in sea water to take the salt out of it, leaving the silver in a form that 
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would oxidize and then precipitate—again a process too costly to be useful com- 
mercially. More recently, with improved knowledge of the way solids in solution 
become ions of their components, it has become possible to create fresh water 
from salt by ionization, but it has not yet been commercially proved with seq 
water. 

A NEW PROCESS 


Ever since the ammonia refrigeration method of making artificial ice was 
patented in the 1840's, the possibility has arisen of freezing sea water and thus 
expelling all impurities, including the salts. Frozen sea water is a mixture of 
pure water crystals and tiny salt crystals, the salt crystals occluded on the sur- 
face of the ice crystals. Up to this point the practical defect has been that 
every method devised to get the salt crystals off the ice crystals served to melt the 
ice crystals. The claim of the new process, developed by engineers of Struthers 
Wells Co. and Scientific Design Co., is that they have succeeded in centrifuging 
the salt off the ice, leaving ice crystals after the separation. It is too soon, of 
course, to know if we have finally hit on the elixir that can give us fresh water 
from salt, to end our water shortage and create, in Adlain Stevenson's phrase, 
“a new patrimony for the human race,” but the stakes are so high that it’s 
certainly worth giving any new process a whirl. 

Senator ANDERSON. Our next witness is Senator Harrison A. Wil- 
liams, Jr., of New Jersey. We are glad to have you, Senator. You 
may proceed as you wish. 


STATEMENT OF HON. HARRISON A. WILLIAMS, JR., A U.S. SENATOR 
FROM THE STATE OF NEW JERSEY 


Senator Witiiams. Mr. Chairman, I appreciate the opportunity to 
present my statement to members of the subcommittee. 

I believe that S. 3557, of which I am a cosponsor, is a bill which has 
important immediate and long-range goals of importance to the entire 
Nation, and particularly to New Jersey. 

Before I begin my statement, I would like to note that Mr. Carroll 
M. Shanks, president of the Prudential Insurance Co., is sched- 
uled to testify in favor of the bill today. The appearance of Mr. 
Shanks, an outstanding civic-minded citizen of our State, is another 
sign of the growing interest within New Jersey and elsewhere in the 
saline water program. 

I believe, too, that his appearance here will help to hasten the spread 
of public understanding about the importance of the matters with 
which the bill deals. I would like to add my welcome to those Mr. 
Shanks will receive here today. 

Mr. Chairman, New Jersey, with 125 miles of coastline from Sandy 
Hook to Cape May, also has a population which, according to the 
latest. census figures, is now around 6 million. As our population and 
the demands on our water supply grow with each passing year, it be- 
comes more and more apparent that we may have to tap the great sup- 
ply of ocean or brackish water so near to our coasts. 

Already we have undertaken great State and local efforts to keep 
up with immediate needs and those of the next few decades. We are 
now discussing ways of developing the Delaware basin in a compre- 
hensive multipurpose program to end flooding, increase water supply, 
and to yield other benefits. 

Great as these efforts are, however, we would be unwise and unseeing 
if we were to ignore the warnings and predictions we hear so regu- 


larly. 











aw 


SALINE WATER PROGRAM EXPANSION 39 


On May 26, Gov. Robert Meyner, of New Jersey, urged accelera- 
tion of the saline water conversion program when he testified at a 
Senate Water Resources Committee. He said: 

The Nation fails to look ahead to the future if it neglects to accelerate re- 
search in this highly important field. 

On June 5 we received two statements about the growing water 
needs of the United States. The Commerce Department predicted 
that daily water requirements in the United States would rise by 
nearly 70 percent in the next 20 years. Senator Robert S. Kerr, chair- 
man of the Select Committee on National Water Resources, said on 
the same day that 70 million Americans already are using water that 
had been used previously by someone else. He expressed particular 
concern about urban area needs. 

New Jersey, often called the most urbanized State in the Union, has 
particular reason, I believe, to be concerned about the likelihood of 
steadily increasing water demands in its cities and suburbs. 

Among the signs of concern that have already been expressed in 
New Jersey has been the response of the Office of Saline Water’s pro- 
gram to select a saline water conversion demonstration plant some- 
where on the Atlantic coast. The sites selection committee has already 
narrowed down the number of communities now under final considera- 
tion to 13 Atlantic seaboard communities. Atlantic City and Cape 
May are among those 13. 

The municipality finally selected as the site would test a freezing 
process which would convert sea water to fresh at a rate of 100,000 to 
500,000 gallonsaday. The interest shown in this project is indicative 
of the interest in an even greater effort which would make the Fed- 
eral saline water conversion program a dependable and adequate 
source of potentially inexhaustible supplies of water for citizens of 
the United States. 

Senator ANperson. Thank you, Senator. 

We have today, also, Senator Allott, as a member of this commit- 
tee, who is the author of S. 2816 for himself and other Senators. This 
is a bill to authorize loans for the design and construction of the sea 
and brackish water conversion plants. 

This comes as title 2 of this bill. 

Senator Allott, 1 wonder if you have a statement you would like to 
present at this time. 

Senator Attorr. I do not, Mr. Chairman, except that I would like 
tomake a comment. I just had an opportunity to hear the fine state- 
ment of Senator Case on this matter. I have been interested in this, 
myself, a long time. It has already been pointed out that the bill 
which I offered earlier this year on April 29 is part 2 of S. 3557, and 
the first part, of course, of that bill refers primarily to research and 
development. I dosupport it. 

Because of the numbers of witnesses here, | would prefer that we 
go on to them so that we can proceed with the hearing. 

Senator ANpErson. Thank you, Senator Allott. I merely wanted 
to call attention to your longtime interest in this problem. 
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I have also a wire from Paul G. Hoffman, reading: 


NEw York, N.Y., June 7, 1960. 
Hon. CLINTON P. ANDERSON, 
Chairman, Senate Committee on Interior and Insular Affairs, 
Washington, D.C.: 


Most grateful for your invitation to submit for inclusion in record a state. 
ment on important Senate bill 3557 concerning saline water program. Am 
mailing statement which I hope will not only reflect my personal enthusiasm 
for bill but also indicate its undoubted significance for some 60 underdeveloped 
countries and territories of the world whose progress hinges in an important 
way on their obtaining converted Saline water in considerable quantity at low 
cost. 

PAUL G. HOFFMAN, 
Managing Director, United Nations Special Fund, 


(Mr. Hoffman subsequently submitted the following statement :) 


STATEMENT OF Mr. PAuL G. HOFFMAN, MANAGING DIRECTOR, UNITED NATIONS 
SPECIAL FUND 


The growth in the absolute and per capita demand for fresh water is not 
alone a U.S. problem; it is also an international problem of terrifying propor- 
tions. Indeed, grave as forecasts are concerning the adequacy of present and 
future supplies of fresh water in the United States, compared to the quantity 
of water available on a per capita basis in most other countries of the world, 
the United States is one of the water-richer countries. At least 60 of the 
100 underdeveloped countries and territories associated with the United Na- 
tions face forms of water shortage which in time can only be met from non- 
traditional sources—that is, from brackish and salt water sources. 

I do not minimize the still extensive possibilities of adding underdeveloped 
ground water resources or unutilized surface water resources to fresh water 
supplies. In the United Nations Special Fund, we are devoting an important 
part of our resources to the development of additional water supplies and we 
are persently financing ground water surveys in a considerable number of coun- 
tries. But in most of these countries, this represents the development of their 
last fresh water reserves. 

It is obvious that in the not-too-distant future even a full and efficient use of 
all available fresh water resources will not cover the growing fresh water 
demand of the human race on this planet. Therefore, from a quantitative point 
of view the only large-scale sources of additional fresh water are the oceans 
and saline brackish water bodies. 

For this reason, saline-water conversion projects of the United States are of 
great interest to the United Nations. It is no exaggeration to say that what 
the United States may accomplish in solving this problem, whose significance 
is growing in America, could have tremendous impact in other parts of the 
world—in Africa, the Middle East, Asia, and Latin America. In many coun- 
tries in these areas the pace of economic development is strongly influenced, 
if not controlled, by the development of techniques to obtain large quantities 
of essential water at a reasonable cost. Some of the countries are already ex- 
periencing rationing and price control of water; and in certain of the arid 
and semiarid areas the key to political stability and progress is tied to their 
obtaining substantial amounts of drinking water, and water for livestock and 
agriculture required by their rapidly growing populations. 

It is encouraging that progress in technology and reducing conversion costs 
already gives promise of substantial benefit to human welfare and economic 
advance. The cost of converting saline water, which was about $4 per 1,000 
gallons before World War II, has already come down to about $1. Further, 
pilot plants now under construction in this country and Israel hold out the 
hope of reducing such water costs to between 40 and 50 cents per 1,000 gallons. 

In this connection, I believe it is essential to bear in mind that demineralized 
water, if available for around 50 cents per 1,000 gallons, would be acceptable in 
price in many countries for domestic water supply, as drinking water for 
animals, and to meet the almost insatiable demands for water for thermal- 
power production and industrial growth. Water of even lower cost is needed 
practically only for agricultural irrigation. On some of the Spanish islands 
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in the Mediterranean, as well as in Guernsey, distilled water is already being 

used for highly valuable flower and vegetable crops. But it will doubtless be 

some time before we see the important day when saline water can be con- 

,verted at rates cheap enough for the large-scale irrigation development which 

is needed in many of the low-income countries of the world. 

If progress is encouraging, that is all the more reason to accelerate its pace. 
The main difficulties today standing in the way of a rapid expansion of saline- 
water conversion are the need for further research and greater knowledge of 
existing technical possibilities, the lack of investment capital, and, not of least 
importance, the lack of initiative because this is a development which is not 
being financed by private enterprise. 

These are among the problems the bill before you seeks to face. Because 
they are universal problems, the United Nations ardently hopes for their pro- 
gressive solution; we would like to see the results of discoveries in one place 
applied for the benefit of people elsewhere. Out of the program now under 
consideration should come some exciting developments and many advantages 
for the world community. 

3 It could result in removing impediments to progress created by water short- 
ages, and make feasible many new agricultural, industrial, and community 
projects. It would therefore permit a significant development in the United 

t ) Nations Special Fund’s preinvestment work to speed economic advance in the 

low-income countries. I am confident it will lead to possibilities for very fruitful 

1 investment in many countries. 


y The appropriation suggested in bill S. 3557 appears to me personally to be very 

| reasonable in relation to the size of the task and the contribution it would make 

e toward meeting a problem of present and ever-growing urgency. The amount 

\- proposed is almost infinitesimal in comparison with what is being spent by our 

\- country on atomic energy sources at home and abroad; yet water, the only com- 
modity for which there is no substitute, is the vital fuel for life and progress. 

d In sum: It is high time that much more be done about increasing the supply 

iT of lifegiving water—in the United States and in the world. I believe that bill 

it §. 3557 marks an important step in that direction. 

e 

- | Senator Anperson. Are there other Members of the House or 

ir Senate who have statements that they would like to present for the 

. record ? 

- Senator Moss? 

nt! Senator Moss. I had not prepared any particular statement, Mr. 

ns Chairman. 


Senator Anperson. If you desire to submit one at this point later 


’ on, it may be done. 

ce The first of the outside witnesses will be Mr. Carrol Shanks, presi- 
he dent of the Prudential Insurance Co. of Newark, N.J. 

- | Mr. Shanks, we know a great deal about your interest in civic mat- 
. ters and business affairs and we are happy to welcome you as a witness. 
x- Mr. Suanks. Thank you, Senator. 

id Senator Anperson. Mr. Fred Smith, of Prudential, is here also. 
‘ir We served on the Outdoor Recreation Resources Review Commission 
a and many other things together. 

ats Fred, it is good to see you again. 

Me | Mr. Smitn. Thank you, Mr. Chairman. 

“a STATEMENT OF CARROL SHANKS, PRESIDENT, PRUDENTIAL IN- 
ns. SURANCE CO. OF AMERICA; ACCOMPANIED BY FRED SMITH, 
~ VICE PRESIDENT 

7 Mr. Suanxks. Mr. Chairman, Senator Allott, and Senator Moss, my 
ied name is Carrol Shanks. I am president of the Prudential Insurance 


nds Co. of America. 
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For the record, I will say I am accompanied by Mr. Fred Smith, a 
vice president of Prudential, who has done considerable study in this 
field. 

In 1958, as chairman of a citizens’ committee in New Jersey, I helped 
to secure the passage of a referendum to make possible a partial solu- 
tion to our own mounting water supply problem. 

Water problems are common to the highly populated East, and to 
all highly populated areas across the country, so what I have to say 
applies to many areas. It is important to note that we and many other 
sections of the country have water shortages in spite of a very high 
average rainfall. 

As we said in our 1958 campaign, in New Jersey the rain goes 
mainly down the drain, and this seems to be the general situation 
because the problems of storage are difficult and expensive to solve. 

I should like to make four points in support of S. 3557: First, this 
bill recognizes that in metropolitan areas, where population is explod- 
ing, where water uses are multiplying, and where increasing demand 
for land or other uses greatly curtails the availability of reservoir 
sites, the conversion of sea water or brackish water may provide our 
only chance for water security. 

What is happening in New Jersey is typical of the situation in 
other Eastern States. In 1957, water trucks had to trail fire engines 
in some communities because water pressure had dropped so low that 
hydrants were unusable. Most New Jersey towns enforced “no 
sprinkling” regulations. 

Drinking water was so scarce that restaurants were permitted to 
serve water only on request. In Orange, an ordnance was passed 
providing a $200 fine for leaky faucets. Firemen hauled water to 
New Jersey farms, but they could not stop tremendous drought losses. 

For the first time within memory, people turned on their water fau- 
cets and nothing came out. The department of conservation was un- 
able to find any solution, and one member of the department told me 
later that we were only a few days from absolute catastrophe in the 
State. 

We had lived with a critical water shortage in New Jersey for 10 
years, and for nearly 30 years efforts of various sorts were made to 
remedy the situation that obviously was threatening. By 1956 we 
found that even with adequate rainfall—and New Jersey’s rainfall 
is well above average—water supply barely equaled water consump- 
tion. That was 1956. 

Lack of rain, even for a short time, would cause a crisis. We were 
headed for a water deficit, by 1960, of 67 million gallons per day. 
By 1975, we would be at least 267 million gallons per day short. By 
2000, our deficit would be almost a half-billion gallons a day, and none 
of these projections anticipated the growth of the State at the rate 
just revealed—an increase of nearly 25 percent in 10 years. 

Even with these projections, we made no headway in solving the 
problem. The reason was relatively simple and applies equally to 
other highly populated eastern areas: Solving the problem would re- 
quire surface water storage, and this meant a tremendous expense and 
the acquisition of substantial blocks of real estate in strategic locations. 

New Jersey has overwhelming and growing land demands, and real 
estate values are so high that some of our farmlands are more valuable 
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than many urban area building sites in other sections of the country. 
The acquisition of sites for reservoirs which would be both practical 
and available proved almost an impossibility—one public referendum 
failed to pass she ‘ause of public opposition to acquiring the site. 

In 1958, faced with obvious crisis, and helped by a highly organized 
drive by most of the civic leaders of the State, a referendum was 
finally passed and the immediate crisis relieved. 

Senator ALLorr. May I interrupt you there, Mr. Shanks? 

Going back to your previous sentence, you say one public referen- 
dum failed to pass. The acquisition of reservoir sites became almost 
an impossibility. 

Was this because of the cost factor ? 

Mr. Suanks. It was not only the cost factor, but also the antag- 
onism and resistance by the people residing in the area. 

Senator Atuorr. To the sites? 

Mr. Suanks. Yes. I can say the resistance was the fact more than 
the cost. 

Senator ALLorr. Thank you. 

Mr. SHANKs. Two reservoirs with a total capacity of approximately 
66 billion gallons were finally authorized, but this is really only a 
stopgap. In some areas, we will be right back in the same critical 
water situation within the foreseeable future. I mean by that cer- 
tainly within the next decade. Our conservation department has 
already announced that another reservoir will have to be built—if 
we can find a place to build it—in a few years. 

It is my opinion that we will have no choice but to go to salt water 
conversion if conversion, by that time, is ready for actual use on 
anything like a large scale. If it is not, I do not know what we 
will do. 

Senator ANpEeRson. Doesn't this constant development of reservoir 
sites run contrary to the constant development of additional pop- 
ulation / 

Mr. SHanks. It is a headon conflict, and if the population gets 
there first, which it has in most areas in northern New Jersey, at 
least, then you have the problem of destroying these homes and what- 
not, and the political problem of passing a referendum is just 
tremendous. 

Senator AnpERSON. So that really the conversion of sea water is 
the great hope that you have. 

Mr. SHank. Yes, sir. It is the great hope. As a matter of fact, 
tomy way of thinking, it is almost the only hope, where it is highly 
populated. 

It may be important for this group to recognize that many New 
Jersey leaders in and out of our Government are convinced of our 
future dependence upon saline water. Six New Jersey communities 
have applied to the Department of the Interior for an opportunity 
to provide a site for the demonstration saline plant scheduled for 
installation on the east coast. 

Each community has made it clear that a demonstration plant not 
only would serve the necessary experimental purposes, but would 
help solve current water problems at that site. These communities 
are scattered through the length of the State—in the North where 
the problem is population, and in the South where the problem is 
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undependable or brackish wells and a rapidly growing industrial 
complex. 

Within the past few weeks, both houses of the New Jersey Legisla- 
ture passed a joint resolution pointing out that : 

“* * * demonstration of the practicability of various processes for converting 
salt water to fresh water is an important step in the search for new sources of 
supply ;” and since ‘many water problem areas already exist in New Jersey 
where the application of salt and brackish water conversion processes may 
perpetually provide practical solutions to water shortage problem,” the State 
is anxious to move toward saline conversion experimentally at this time. 

Governor Meyner recently wrote a letter to the Secretary of the 
Interior pointing out : 

The pace of economic growth in this region means that new potable water 
supplies must be found * * * The bulk of the population increase coming in the 
New York City metropolitan area will center in northern New Jersey. The re- 
gion between Trenton and Wilmington is one of the fastest growing industrial 
areas in the Nation. Many water problem areas already exist in New Jersey. 
The availability of economically feasible surface water storage sites is already 
a serious problem * * * There is, therefore, a strong public interest within New 
Jersey in any program, experimental or practical, which gives promise of pro- 
viding that guaranty. 

As further evidence of our deep interest in the necessity and the fu- 
ture of saline conversion, I should like to point out that an agreement 
has been signed by the Governor and by the Saline Water Division 
of the Department of the Interior calling for mutual cooperation be- 
tween our State and the Federal Government in exchanging informa- 
tion and data concerning all phases of the water problem, with special 
emphasis on salt water conversion. I think we have taken time by the 
forelock on this, since it is an essential part of the Federal-State 
cooperation suggested i in S$. 3557. 

In short, we in New Jersey, with recent experience in attempting 
to solve our water problems, are convinced that our only long-range 
security lies in salt water conversion. That is our first reason for urg- 
ing passage of this bill. 

The second point I want to make is this: Since the need for prac- 
tical sea water conversion systems is already urgent in many sections 
of the country, our saline water development program should be ex- 
pedited and expanded, and this bill will do it. 

Our present program is limited in the amount of money immedi- 
ately available, in the choice of channels we can explore, and in the 
financial and governmental facilities we can bring to bear on this 
problem. 

It is important to remember that time works against us two ways 
on programs such as this: it takes time to develop, prove, and con- 
struct practical systems; simultaneously, the overtaxing of water sup- 
plies in many places is increasing. All possible hurdles to the prac- 
tical use of saline water, at the soonest possible time, should be 
removed. 

Our present saline conversion program was instigated as a hopeful 
solution to an obviously threatening problem. Since its inception, 

saline conversion has graduated from the proving stage, and about all 

that remains to be demonstrated is that plants of sufficient capacity to 
serve a major municipality can be built successfully and can be oper- 
ated economically. 

I say that is all that is to be proved, but that is quite a bit. 
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I have said that we will soon be faced with the urgent need for an- 
other reservoir, or its equivalent, in supplying additional water. In 
the meantime, we are hoping to get water from the Delaware River 
under a tristate agreement, but this requires appropriations from Con- 
gress, considerable dam construction, and a working agreement among 
the States involved. 

Should anything hold up utilization of the Delaware water, we and 
two of our sister States would be faced with another critical situation. 
The question is: Should this happen? Will saline conversion be ready 
to take its place? It could be. 

More money, more talent, and more facilities, as stimpuated in S. 
3557, will enable us to accomplish the task in ample time; I am sure 
of that. Just look at the progress that already has been made with a 
program limited in funds and scope and facilities. 

Now for my third point: Expanded research into all phases of 
saline water conversion is absolutely essential, and this bill provides 
for it; but we should now face the fact that sea water conversion is 
no longer a theory or a possibility; it is no longer an experiment. We 
are ready for the next chapter. 

Relatively small-capacity plants have been installed and are serving 
successfully several areas, particularly overseas. Present systems are 
subject to much refinement, and further research can reduce costs; but 
we know we can convert sea water or brackish water to provide more 
notable water and relieve shortages. 

What we need now are more producing plants. We need instal- 
lations of such size and capacity that their output of potable water 
can be put to work in various municipalities. 

In our recent New Jersey water referendum, we allocated $3 mil- 
lion for research in various ways to improve our water resources. We 
even set aside $100,000 to test the practicability of storing water un- 
derground. We are working on means to try and see if some of that 
‘annot go toward saline research. 

Since that time, however, many of us have come to feel that the 
real promise lies in conversion, but here we are faced with a serious 
problem that we cannot solve: What are the actual production costs 
of sea water in large enough quantities to be sufficient for our needs? 

The estimated or projected cost of producing converted sea water 
in quantity in New Jersey is already comparable with the cost of 
storing and utilizing sur fac ‘e water, according to figures supplied by 
the Saline Water Division. 

One of our newly authorized reservoirs will supply water at about 18 
cents per thousand gallons wholesale, and water from the other will 
cost considerably more. The Saline Division estimates that a plant 
with a 50 million gallons per day capacity could produce potable water 
from the sea for 43 cents per thousand gallons, including all taxes and 
similar charges normally assessed against private enterprise, which 
are not paid in our reservoir system. 

Removal of these extra costs might lower the price to about 22 
cents. That is an estimated 18 cents for reservoir water against an 
estimated 22 cents for converted sea water. 

Capital outlay is another factor of great interest. The capital 
cost of a large conversion plant was estimated for me last year, be- 
fore some recent developments which probably would lower the cost 
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somewhat, to be somewhat less than $50 million for a 50 million gallons 
per day plant. 

Our new reservoir program, producing about 70 million gallons 
per day, will cost about $35 million. Our capital costs, therefore, are 
about 50 cents per gallon per day capacity, as against an estimated 
$1 per gallon per day capacity. A 70 million gallon per day conversion 
plant would cost less per million gallons, the Saline Division says, 
but nobody now knows how much less. So we cannot really compare 

‘apital costs yet. 

Two other interesting factors to be considered with conversion 
plants are the amount of space required and the speed of construe- 
tion. A plant of 50 million gallons capacity with 250 million gal- 
lons of emergency storage would require about 10 acres. On the other 
hand, a reservoir with sufficient storage to permit 50 million gallons 
per day would require many, many times more space. 

Moreover, the impounding of streams, the building of dams, and 
the filling of reservoirs require several years, while conversion plant 
construction can be completed in a matter of months. This could be 
a factor of considerable importance, especially if people continue to 
ignore the water problem until it really cate hes up with them. 

But all this is conjecture. No ene has ever built a plant that will 
produce 50 million gallons a day, let alone 70 million gallons. If 
someone had, we could sit down and compare costs, and we might 
find that conversion, developed and perfected no further than it is 
today, is already a satisfactory substitute for surface water storage. 

If so, we could far more profitably set out to plan a conversion 
unit to meet our next crisis, rather than seek another multiarce site that 
is certain to cause trouble and dislocation even if we can find it. 

“But nobody ever built one that big” is a difficult objection to meet. 
It casts doubt on all estimates and all projections. It defeats efforts 
to build one that big. This, I think, should be one of the main targets 
of this bill. 

Finally, my fourth point: The provision in S. 3557 to aid munici- 
palities in setting up conversion installations, through the loan of 
Federal funds, can be most significant. 

There is a scarcity of funds in many communities and there always 
is, often in the very ones that find themselves in water difficulties, 
because water scarcity discourages commercial and industrial devel- 
opment, without which a community these days has hard going. 

I have recounted also the problems that we had in my State over 
a period of 30 years in securing public support and public financing 
for a water referendum. S$. 3557 would circumvent much of this 
possibly serious or disastrous delay. 

And finally, I should like to underscore Senator Johnson’s words 
that “Right now, commercial conversion of saline water would prob- 
ably be cheaper for many communities than obtaining water from 
natural sources. But these communities understandably hesitate to 
put money into plants which may, in later years, turn out to be high- 
cost operations. 

Federal assistance, in the form of loans, is necessary to bridge for a few 
years the gap between experimental plant operation and practical application 
of conversion plants. Such a program would also help get new plants built and 


operating, and would add to the stock of technical and cost information and 
speed the entire program. 
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Everything in our experience would indicate that there is profound 
wisdom in this observation. In my estimation, it deserves the great- 
est consideration of the Congress, as does the entire bill. 

With your permission, I should like to file with the committee a 
slightly expanded version of this testimony containing copies of the 
documents mentioned. 

Senator Anperson. Thank you, Mr, Shanks. 

Without objection, this additional expanded statement will be filed 
for the use of the committee in final consideration of the bill. 

Senator Allott, have you any questions / 

Senator Auxorr. I believe not. I think this is a very fine state- 
ment. : 

I was particularly impressed by one point in it, and that is the fact 
that as we move along in this day and age, the time factor of saline 
plants as against reservoir or the conventional method of conserva- 
tion of water may become such a vital factor that we would have no 
choice in the method that we use. 

This particular point I thought was one that has not been discussed 
enough and has not been given enough consideration. 

Mr. SuHanks. It isa great factor in the crowded East. 

Senator ANDERSON. Senator Moss / 

Senator Moss. I compliment Mr. Shanks highly for his state- 
ment. It was most interesting and reveals that New Jersey is already 
encountering a problem and is taking action to meet it. Certainly it 
argues for the bill that we are considering here. 

Senator Auuorr. I have one other point. 

I am not sure whether you are prepared to answer this question, 
Mr. Shanks, but with respect to the difficulty of securing reservoir 
sites, I believe New Jersey recognizes the riparian doctrine of water, 
whereas, we in the West have recognized the doctrine of prior ap- 
propriation and various modifications according to the States. 

Has the riparian doctrine as it is applied in the East been a 
major factor in deterring the acquisition of reservoir sites, or are 
you prepared to answer it / 

Mr. Suanks. It has been a factor in, New Jersey, but we think 
we have solved it. I cannot answer for other States. But you have 
to solve it by arranging pretty much to keep the average water levels 
and not getting much below them. But it is a factor which is al- 
ways involved, particularly where you have industries along your 
rivers that are water users. I do not think, however, it is insuperable. 

Mr. Smiru. On this new reservoir system that we have set up we 
are using an actual river as the carrier for the water. The water is 
collected in the reservoir and is sent untreated down this river to the 
places where the water companies pull it out. 

Well, this immediately presented a problem because all the plants 
and some cities along this river have always used the water and it has 
been theirs at no cost. This is something that has to be negotiated 
ineach case. It has not been negotiated yet in many cases. 

This is a problem. However, it has not been a basic problem in the 
establishment of our present new reservoirs, in the reservoirs them- 
selves, because they are at places where there was no water before. 
They are going to be strictly synthetic reservoirs. But it is the car- 
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riers that we have to use, because we have no place for pipelines, and 
it does become a problem. ae oe 

But it is going to be solved by the fact that in the legislation we 
agree to keep the water level at its mean level over the years at all 
times. We let water out of the reservoirs in order to raise that level 
up when the level gets down below. 

Senator Auxorr. I just raise this question, Mr. Chairman, because 
it appears to me that this might be one additional problem they have 
to solve because of their legal approach to the rights of people to 
enjoy the use of water that we do not have in the West. 

Mr. Smirn. No one has had an opportunity to really argue this 
one out in court or otherwise yet. When these reservoirs get operating, 
then we will be faced with it. I do not know how much trouble it 
will be. 

Senator Anperson. Mr. Shanks, the insurance company you head 
does a great deal of lending. There is reference here to the fact that 
loans might be desirable from the Federal Government. Would it 
not be true that if a community of 500,000 people needed to borrow 
$50 million to build this type of plant that is not completely bomb- 
proof yet, that it might have a great deai of difficulty floating that 
paper at reasonable rates of interest / 

Mr. Suanks. Yes; there would be considerable difficulty, because 
it is experimental and we don’t know how soon it will be obsolete 
and all that sort of thing. 

Senator AnpERsoN. Whereas, if the Government had some sort of 
guaranteeing facility, as it had in the Allott bill or in this bill, the 
rate of interest might be substantially lower / 

Mr. Suanks. That is entirely true. Of course, I am a great believer 
in private enterprise and private lending. But in places like this, 
in cases where the research can be done by the Government at much 
less cost and expanded to the point where private lending can take 
over later, it would be better. 

Senator Anperson. That might make the plant more feasible in 
the beginning and then as modifications and processes make future 
plants more efficient, they might be scattered all across the country 
and there might be avenues for private lending which would be very 
difficult today. 

Mr. Suanks. That is right. 

Senator Anperson. Thank you for your testimony of today. 

Mr. SuHanks. Thank you. 

Senator ANpErsoN. The next witness is Mr. Sheppard T. Powell. I 
know of your interest in this field, and I compliment you for the work 
you did in the special committee. 

Mr. Powe.tu. Thank you. 

Mr. Lineweaver. I would like to say that Mr. Powell has been a 
consultant on the saline-water program since its inception in 1952. 
Mr. Chapman appointed him as one of the consultants early in the 
game, and he has*been of great service to the program. 

Mr. Powett. Thank you. 

Senator Anperson. I am sure what Mr. Lineweaver has said is 
echoed by all of us. You have a fine record and we will appreciate it. 
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STATEMENT OF SHEPPARD T. POWELL, CONSULTING ENGINEER, 
BALTIMORE, MD. 


Mr. Powe... Thank you. 

My name is Sheppard T. Powell. I am senior partner of the firm 
of Sheppard T. Powell & Associates, consulting engineers of Balti- 
more, Md. 

As has already been stated, I have been adviser on the salt-water 
conversion activity or program since its initiation in 1952. 

Mr. Chairman, I have a brief statement. It looks more voluminous 
than I will read, but much of it is statistical data which will be in the 
record for your use. 

Mr. Chairman and members of the committee, I appreciate the op- 
portunity to discuss this bill because of its great importance to the wel- 
fare of the country. 

I would like to go on record that I strongly support the statement 
in the preamble of the bill that— 

* * * a serious problem exists in many areas of the country today because 
natural fresh water supplies have remained relatively constant while population 
and the consumption of fresh water have increased tremendously. 

It is reliably predicted that by 1980 the total demand for fresh water 
in the United States will reach from 494 billion to as high as 595 
billion gallons daily. The uninformed public has little conception 
of this dramatic condition. 

To illustrate, in the Houston, Tex., area the population increase 
in 50 years was 278 percent, while the demand for water in the same 
period increased 7,000 percent. (Ernest R. Abrams: “Is Texas Run- 
ning Dry?” Public Utility Fortnightly, 45:79, Jan. 19, 1950.) 

Similar conditions are occurring in many areas to a greater or lesser 
degree, especially in regions which are highly industrialized. 

Much misinformation has been circulated regarding the actual and 
potential water resources in the country that needs correcting. The 
extensive factual data assembled and recently published by the Se- 
lect Committee on National Water Resources, of which Senator Kerr 
is chairman, should counteract both complacency and hysteria as to 
the future water demands and how these requirements may be met 
by long-term constructive planning. 

The legislation proposed in S. 3557 will contribute in no small 
measure to the solution of furnishing adequate water of acceptable 
quality to many areas which are now, and will be, economically and 
socially retarded if relief is not forthcoming in the immediate future. 

We have recently made a survey of the saline water from wells and 
a limited number of surface sources in the States of Texas, New 
Mexico, Arizona, South Dakota, North Dakota, and Montana. 

I may interject here that this is a personal investigation and not 
part of the Office of Saline Water. 

These analyses have been recorded from data supplied by the de- 
partment of health of each of the States, and are appended hereto. 
The record revealed that there are more than 566 saline ground water 
supplies in these areas having total dissolved solids ranging from 
1,000 parts per million to more than 4,000 parts per million. A break- 
down of these data is shown on the accompanying table. 
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In addition to the States listed, there are extensive areas now suffer- 
ing from fresh water shortages where there are enormous volumes of 
saline water from both ground water and surface supplies that are 
unusable because of the high concentration of dissolved solids. Con- 
version of these supplies to usable fresh water would solve these local 
problems. 

The record presented does not represent the total available supplies, 
but only a small fraction of the gross volume of saline water which, no 
doubt, is extensively distributed and still untapped. An urgent need 
at. present would be a nationwide study to identify and determine the 
potential saline supplies, both as to locations and volumetric capaci- 
ties of both surface and ground waters. 

The U.S. Public Health standards specify a satisfactory water for 
domestic and other useful purposes as follows : 


Parts 
Total dissolved solids: per million 
II 7. Or. on ees Ld oP eeeion hE eee 500 
I ene cd eeeeecmemmamekoes Sila hi ah hae Rs cep i «= 1,000 


It is obvious that a large group of people are forced to use water 
in excess of these concentrations, but water much in excess of 1,000 
parts per million may be totally unacceptable. 

The data presented herein are merely indicative of the location of 
the saline water sources, but reveal no specific information on the 
enormous volume of water available by tapping and utilizing the 
extensive saline water aquifers. 

From my personal knowledge, many of the wells are free flowing to 
the extent of untold millions of gallons of water per day. Recently 
we visited one community where salt water was abundant, but where 
water was being hauled nearly 100 miles to supply the citizens with 
drinking water. It was freely admitted that the business expan- 
sion of the community will be indefinitely retarded unless the water 
supply problem can be solved. 

It is generally believed that the production of usable fresh water 
by conversion processes is limited to seacoasts, using full-strength sea 
water. It is true that the greatest worldwide applic ation may be 
conversion of sea water, but this is by no means the complete useful- 
ness for solving or minimizing the shortages of water as related to the 
full use of saline supplies. 

As is evidence by the tabulated record, there are extensive areas 
throughout the high plains regions in Midwestern States and through 
the Southwest in this country where there are voluminous quantities 
of surface and ground water which are not acceptable supplies be- 
cause of their total dissolved solids. 

In practically all tidal waters the salinity of the water varies 
widely during the seasons. Not only does the salinity vary as the 
runoff is reduced, but the penetration of salt and admixture with the 
fresh water of the stream will vary from high to low tides. This is a 
condition that is typical of many tidal streams. 

Similar conditions exist in many inland streams subject to natural 
or industrial pollution, as the Brazos River in Texas. "This is partic- 
ularly the case in areas where salt water from oilfield drainage, either 
intentionally or accidentally, reaches the surface and ground water 
supplies. 
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Up to the present, little interest has been aroused in the application 
of desalting methods to solve water problems occurring in areas where 
conditions are such as those described. 

It is obvious that a water containing a few parts per million of dis- 
solved solids is not necessary for sanitary purposes, nor for many in- 
dustrial uses. Demineralized water, practically free of dissolved 
solids, as is obtainable from evaporators or freezing methods, may be 
produced from brackish supplies and then can be used as a diluent 
for the original brackish water, thereby inc reasing total output. 

It follows therefore, that if the cost of producing water from an 

evaporator or other process, including all charges, were $1 per thous- 
and gallons, and if it were diluted one to one with the raw water sup- 
ply, a usable water might be produced at a cost of 50 cents per thous- 
and gallons, or less, 

These comments are presented primarily to create provocative in- 
terest in phases of saline water conversion which, up to the present 
time, have been largely ignored. 

It is my opinion that the provisions of the bill to continue to assign 
the administration of the project to the Office of Saline Water, under 
the direc tion of the Secretary of the Interior, is wise. From my close 
association with the Office of Saline Water, as an adviser to the pro- 
gram, I have been afforded firsthand knowledge of its administration 
and its accomplishments. 

The administrative work of the Office has been most efficient, and 
the excellent quality of its numerous reports and other releases is 
creditable. These have been widely distributed and contain much 
factual data and other valuable information to guide the national 
water policy now being formulated. 

My personal contact with large groups of people throughout the 
country has strengthened and confirmed this opinion because of the 
many unsolicited commendatory statements which have been made 
to me. 

To summarize, I strongly urge that this bill be approved as essential 
and constructive legislation. Our national water problem has now 
reached a sufficiently critical state where all sources of water must be 
evaluated and made available, not the least of which is the highly 
mineralized water. Conversion of such water to usable fresh water 
can do much to minimize water shortage. 

I have included here a great number of data. I will not attempt 
to present them here. I would like to summarize briefly a summary 
table here. 

There are 566 of these waters in the States I have mentioned. For 
instance, in Texas there are 176 supplies that are above 1,000 parts per 
million. That is 79 percent of the total water in these wells which is 
above 1,000 parts per million. 

In South Dakota there are 217 of them, of these waters. In North 
Dakota there were 82; in Arizona, 32: in Montana, 45; in New Mexico, 
17. 

I would like to make clear that these are not the total saline resources 
in those States. Those are the ones that we now have available. But 
I believe, and I would like to stress this again, there are enormous 
quantities of these ground waters in saline supply and also great 
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quantities of saline water in surface streams which no attempt has been 
made to use. 

Thank you. 

Senator Anperson. Thank you very much for the statement and for 
its compactness. I think you “made one very interesting comment and 
that was that if we had desalinized some waters we might mix it with 
other waters and come out with an average cost that would make it 
attractive. 

Mr. Powe... Yes, sir. 

Senator Anperson. Senator Moss, have you any questions? 

Senator Moss. No questions, Mr. Chairman. 

Senator AnpeRson. Thank you very much for appearing here, Mr. 
Powell. 

Your charts will appear in the record at this point. 

(The material referred to follows :) 


Summary of the analyses of saline waters in Texas, Southwest, and Great Plains 




















States 
Total dissolved solids (parts per million) 
| | Tr ay, 
State Over | 1,000 to 1,500 1,500 to 2,000 | 2,000 to 3,000 | Above 3,000 
|) aa Ss — ee | laa 
| (num- l 
ber) Num- Per- | Num-| Per- | Num- Per- Num- Per- 
ber cent | ber cent | ber cent ber cent 
on | are | 
aia cared : 176 | 79 46 | 45 25 | 36 20 17 9 
South Dakota eer 214 58 27 56 | 26 | 95 45 5 2 
North Dakota. --- aoe 82 | 35 43 | 18 | 22 | 22 27 | 7 8 
eee 32 | 18 55 | 4 12 | 10 30 | 1 | 3 
Montana.........__- 45 25 | 55 10 23 | 8 17 2 | 5 
New Mexico-. eaice 17 | 47 5 29 3 | 18 | 1 | 6 
| | 
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Senator ANnpERSoN. The next witness will be Mr. Ralph Brody, 
representing Governor Brown of California. 


STATEMENT OF RALPH M. BRODY, SPECIAL COUNSEL TO GOV. 
EDMUND G. BROWN OF CALIFORNIA 


Mr. Bropy. My name is Ralph M. Brody. I am special counsel on 
water matters to Gov. Edmund G. Brown of the State of California. 
I am appearing here at the request of Governor Brown in support of 
S. 3557. Governor Brown expresses his personal regret at not being 
able to appear personally to support this legislation. 

This statement will be brief, but I hope its brevity will not be 
thought of as a lack of enthusiasm to support this legislation. | 

Senator ANperson. The fact that you have crossed the continent is 
a good indication of your interest in it. 

r. Bropy. Thank you. 

There is no need for me to recite to this committee the need for the 
development of new water supplies throughout our land. I might 
cite as an example, however, that in California alone the demands of 
our population are increasing faster than we can develop supplies 
through local, Federal, and now State construction. When our popu- 
lation was at a level of 1414 million people a year or so ago our con- 
sumption of water was at 22 million acre-feet. It is estimated that 
by 1975 our demand will reach between 32 and 35 million acre-feet 
and under ultimate conditions a demand for our consumption pur- 
poses will reach approximately 51 million acre-feet per season. 

We are building, with Federal assistance, to meet these needs but 
the water supplies become more costly. As the older sites are devel- 
oped we are forced to the newer, more remote and more expensive ones. 
I might point out at this junction that we are presently submitting 
to the voters of California in November of this year a bond authoriza- 
tion for their approval in the amount of $1,750 million. This will 
involve the construction of some 750 miles of aqueduct to transport 
water to the areas of need, at a cost, of the aqueduct systems them- 
selves, of close to a billion dollars of the total $1,750 million authori- 
zation. I mention this in relationship also to the testimony offered 
earlier by Mr. Shanks of the Prudential Insurance Co. 

Senator ANprerson. It costs money to move this water around, 
doesn’t it ? 

Mr. Bropy. It certainly does. 

While we recognize that no matter what the cost, we must meet the 
need of people for water. We also recognize that low cost water is 
necessary to assist and build an agricultural and industrial economy. 
Water can be as unavailable from an economic as it can be from a 
physical standpoint. Therefore, we consider it imperative that new 
methods and sources be explored. Saline water conversion appears to 
be the next logical step. This is not to deprecate those steps which 
have already been taken toward progress, but we are to proceed much 
more rapidly to meet our needs, not only in California but through- 
out the Nation. 

California was gratified by the enactment of the original saline 
water conversion legislation. Under that program just last week 
we were informed that a sea water conversion plant will be con- 
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structed at Point Loma in our State. However, S. 3557 provides a 
much needed expansion of the original program. If we are to be 
timely, the development and exploration of saline water conversion 
methods must be pursued on a logical and coordinated basis. 

The legislation there under discussion is valuable because it not 
only provides for accelerated activity by the Federal Government 
but also encourages local and private action on a cooperative basis 
with the Federal Government, which many agencies are anxious to 
undertake, as well as independent action by such agencies. Such co- 
ordinated action in our judgment will eliminate a considerable amount 
of duplicative and wasted time, effort, and expense in study and 
experimentation. By cooperative effort and the assembly and dis- 
semination of current data the bill would permit a coordination of 
activity that is presently lacking. I believe that you, Chairman An- 
derson, succinctly stated the present need as we see it when you stated: 

I favor research but we must all insist that demonstrations of proven con- 
version processes be pressed to show whether theories and promising techniques 
can be proved or disproved. Progress has been made toward reducing con- 
version cost both as to sea water and brackish water. However, we want to be 
able to explain in simple, understandable terms what has been achieved. 

Much progress apparently has been made throughout the United 
States and, indeed, throughout the world on this subject on theoretical 
bases. But theory without demonstration of the effic ‘acy, the prac- 
ticability, and the financial feasibility of that theory does not make 
for real progress. S. 3557 makes possible much needed expanded 
demonstration programs. 

Of equal importance is the fact that the bill would provide a cen- 
tralized source of information on this important subject to serve not 
only the technicians but also the public generally. The urgency for 
definitive action and answers on saline water conversion is, we believe, 
being felt throughout the United States and the world. We in Cali- 
fornia know that it is in our own State. There is a general awareness 
among our people that studies are being conducted in this field but 
there is little knowledge of the extent to which such studies may have 
been pursued. As a matter of fact, we sometimes become concerned 
that the public generally, upon the basis of meager information, may 
be becoming convinced that such a method for meeting water needs 
will] develop much sooner than actually is the case. The lack of a 
centralized source of reliable information on this subject tends to 
some extent to delay water resource development construction which 
should be going forward now while conversion methods are being 
developed and tested. There is a tendenc y upon the part of some to 
discourage vitally needed immediate construction because they are 
misinformed as to the imminence of economically feasible saline water 
conversion methods. 

In our judgment, therefore, S. 3557 currently being considered by 
your committee merits approval. It provides for much needed re- 
search activity, a desirable measure of centralization of activity in 
the field, assures more extensive saline water demonstration programs, 
provides for cooperation which will facilitate and expedite the devel- 
ment of methods, and for the assembly and dissemination of valuable 
information. 

I might state at this juncture that I was interested in a news clip- 
ping that I read on the plane coming East. Dr. Joseph Kaplan, 
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Chairman of the International Geophysical Year, has suggested that 
there be a water year throughout the Nation and throughout the 
world. But I was interested because of the international cooperation 
aspects of S. 3557 and his comments when he was discussing this par- 
ticular suggestion. The article states that Dr. Kaplan, professor 
of physics at the University of California at Los Angeles, told an 
interviewer that he believes the project to direct the attention of all 
the scientists to the development of water resources is the most im- 
rtant idea for international cooperation that exists today. 

We understand that the Bureau of the Budget has raised a ques- 
tion concerning the loan program under title II and has pointed out 
that the Housing and Home Finance Agency already has the author- 
ity to make 40-year loans to qualified smaller municipalities for saline 
water conversion plants. We respectfully suggest that since the pur- 
pose of this legislation is primarily for research activity the function 
of making loans for saline water conversion plants might more —_— 
priately repose in the agency which has the primary responsibility 
for the research activity, rather than ina pure lending activity. That 
concludes my remarks, Mr. Chairman. 

We strongly urge that this committee give approval of S. 3557, 
and I wish to express my thanks and those of Governor Brown to the 
committee for this opportunity. 

Senator AnpEerson. I was particularly interested, Mr. Brody, in 
what you just said a moment ago, that you have felt that the Office 
of Saline Water would be in a better position to judge whether a loan 
should be made than a pure loaning agency. That could be based on 
the fact that they were familiar with all processes and the general 
development of the field, and, therefore, might have more knowledge 
of how valuable this contribution might be. 

Mr. Bropy. Yes, sir, Mr. Chairman. In addition to that, I would 
point out, and I fail to recall which specific section of the bill it is, it 
provides that in the lending program, provision would also be made 
for cooperation between the Department of the Interior and the 
agency to whom the loan is made. I would suggest that this might 
be facilitated by the loan, itself, being made by that agency. 

Senator Anperson. Just for the record, California, in order to 
survey its future water needs, has a program of expenditure. What 
are the limits of that, running into how many billions of dollars? 

Mr. Bropy. Some 14 billions of dollars, Mr. Chairman. 

Senator AnpeRson. And, therefore, naturally while they talk about 
additional burdens of this bill, if the State of California can construct 
some conversion plants so that it can economically convert sea water 
into potable water, there are offsetting benefits in the fact that it 
would not have to spend quite so much money in the overall program. 

Mr. Bropy. Most definitely ; yes, sir. 

Senator ANDERSON. Thank you very much. 

Senator Moss / 

Senator Moss. I have no questions, Mr. Chairman. 

Senator ANpDERSON. Senator Allott 

Senator ALLorr. No questions, Mr. Chairman. 

Senator Anperson. Thank you, Mr. Brody. We appreciate your 
coming. Thank Governor Brown for letting you come. 
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Now we come to the next witness, who is Dr. Arthur L. Miller, 
Director of the Office of Saline Water, and such other members as he 
wishes. 

May I say we are happy to welcome you again. We have had many 
contacts with you when you were in the House, and we are happy to 
have you here. 


STATEMENT OF DR. ARTHUR L. MILLER, DIRECTOR, OFFICE OF 
SALINE WATER, DEPARTMENT OF THE INTERIOR; ACCOM. 
PANIED BY JOHN 0O’MEARA, STAFF ASSISTANT TO THE DIREC. 
TOR AND INFORMATION OFFICER; DR. W. S. GILLAM, CHIEF, 
DIVISION OF RESEARCH; JOE STROBEL, CHIEF, DIVISION OF 
PROCESSES DEVELOPMENT; ALLEN CYWIN, CHIEF, DIVISION OF 
DEMONSTRATION PLANTS, OFFICE OF SALINE WATER, DEPART- 
MENT OF THE INTERIOR 


Dr. Mutter. Thank you, Mr. Chairman. It is always a pleasure 
to appear before your committee. I have a statement I would like to 
present, if I may. When I have completed my statement, if there are 
any questions, as I hope there will be, I have my technical staff with 
me to answer some of the engineering questions and other details that 
might be presented. 

Bender Anperson. Without objection, that may be done. 

Dr. Mitier. It is indeed a pleasure for me to represent the De- 
partment of the Interior here today. Secretary Seaton regrets that 
other commitments make it impossible for him to appear before this 
committee today. I hardly think it necessary to remind you of the 
Secretary’s intense interest in the saline water conversion program. 
His leadership and guidance have been a source of encouragement 
and inspiration to me and the members of my staff to conduct the 
activities of our office with a sense of urgency commensurate with the 
rapidly increasing demands for additional supplies of fresh water. 

A few weeks ago, in one of the technical magazines that cross my 
desk, I noticed an article that stated : 

If the Office of Saline Water never produces a drop of fresh water from the 
ocean, it has more than justified its existence by alerting the American public 
to the problems faced by this Nation to develop an adequate supply of water for 
our future needs. 

While this may be a negative compliment, we do feel that the office 
has helped in a substanti: al way to create an awareness in the public 
mind that our natural sources of fresh water are a limited commodity. 

Our success in this direction is evident from several recent develop- 
ments: The increasing number of letters received by our Office from 
responsible citizens in all sections of the country and from many other 
countries of the world, asking for information or technical assistance. 
Hardly a week goes by that we are not visited by representatives of 
several research or industrial organizations expressing their interest 
in our endeavors and outlining activities within the scope of our pro- 
gram that their firms are undertaking or propose to undertake. We 
are receiving more and more attention from the press. As a matter 
of interest—at the present time, at least three major magazines are 
preparing articles on our programs for publication in the near future 
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and the Research and Education Committee for a Free World has 
recently published an excellent fact book on saline water conversion. 
Oover 200 cities and communities asked to be considered as a site for 
one of the five saline water conversion demonstration plants authorized 
by Public Law 85-883. We sold 267 sets of plans and specific ations, 
Z $16 per set, for the first of these plants. But most important, 6 
Members of the House of Representatives and 35 Senators have intro- 
duced or have cosponsored legislation that would expand and enlarge 
the saline water conversion program. 

I would like to express my appreciation, not only to those Members 
of the Congress who have introduced such legislation, but also to 
thank the Members of (* ongress who have written in behalf of their 
constituents or visited the Office to express their interest and support 
of our endeavors. 

Unquestionably, serious problems exist in many areas of the country 
and these problems will become more acute as the expanding national 
and world population require an increasing supply of potable water. 

At this point I ask permission to insert in the record some quota- 
tions from a few of the hundreds of communications we have received 
in the Office from prominent people that help point up the problems 
of the growing water shortage in several areas of the United States. 

(T he information referred to follows :) 


EXCERPTS FROM COMMUNICATIONS RECEIVED IN THE OFFICE OF SALINE WATER, 
DEPARTMENT OF THE INTERIOR 


Vice President Richard Nixon, Washington, D.C., March 15, 1960 

“As you know, I am greatly interested in the work of your Office and I think 
you and your staff deserve the highest commendation for the truly great progress 
that has been made and will be made in finding an inexpensive process for 
converting saline and brackish water into use.” 


Senator J. Allen Frear, Jr., Delaware, March 14, 1960 


“My interest in your comments stems from the problem confronting my State 
of Delaware in not having an available supply of fresh water after the next 
20-year period. Several proposals are being contemplated in an effort to combat 
this future hazard, and the objectives of your Office may well be studied in this 
connection.” 


Representative Hamer H. Budge, Idaho, March 10, 1960 

“It seems to me that, certainly on a large-scale basis, more progress has been 
made in the last year on such a matter than in the last century.” 
Representative Howard W. Smith, Virginia, March 7, 1960 


“* * * Tam very much interested in this endeavor and have great hopes for 
itin the future. Therefore, I have kept up very closely with your progress and 
am happy to observe the progress you have made, which seems to be quite 
remarkable. I feel sure that in time you will get the process worked out to a 
point where it is economical.” 


Representative Wayne N. Aspinall, Colorado, March 4, 1960 


“With all five conversion processes now selected and funds available to start 
construction of these demonstration plants, it appears that we are on the way 
to obtaining some firm information with respect to feasibility and costs.” 


Senator Gordon Allott, Colorado, March 1, 1960 

“It is my firm belief that the sooner sea water can be converted for consumptive 
use, the sooner those of us in the interior States can stop spending our time 
arguing with seacoast States and put our own water to our own needs.” 
Representative Walt Horan, Washington State, March 1, 1960 


“To me, the whole matter of what may come out of the activities of the Office 
of Saline Water is of tremendous importance to the future. However, I have 
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thought that the title of the office could be changed so that it would have a 
broader connotation. Certainly anything that leads to the desalting or purifica- 
tion of water is mighty important to this Nation and world of ours at a time 
when we are having such a population explosion.” 


Senator Oren E. Long, Hawaii, February 29, 1960 

“The saline water program is of especial interest to Hawaii, and I would be 
appreciative of any suggestions you may have for the application of your research 
to the water problems of my State under the techniques which you are now 
perfecting.” 
Senator Francis Case, South Dakota, February 29, 1960 


“T personally found your review most helpful and I think it is an excellent 
way of keeping us apprised of developments in this fast-changing field. 

“It was particularly interesting to learn that the latest innovations in the 
electrodialysis process as revealed by the Bureau of Reclamation tests at Denver 
will be incorporated in the Webster plant.” 

Gov. Nelson A. Rockefeller, State of New York 

“New York State faces a very serious water problem in its Long Island counties 
outside the city of New York. The great outpouring of population has created 
a heavy demand for fresh water in Nassau and Suffolk Counties and the forecast 
is for even greater population growth. Moreover, in Suffolk County our agricul- 
ture has come to depend upon irrigation for an increasing rise of its annual 
production. Ground water supplies are limited and in certain areas the water 
table has already been seriously lowered.” 


Gov. Robert B. Meyner, State of New Jersey 

“The salt water conversion demonstration plant program of your Department 
is a matter of deep concern to the State of New Jersey. The bulk of the popu- 
lation increase coming in the New York City metropolitan region will center in 
northern New Jersey. The region between Trenton and Wilmington is one of 
the fastest growing industrial areas in the Nation. Many water problem areas 
already exist in New Jersey. The availability of economically feasible surface 
water storage sites is already a serious problem. The citizens of New Jersey 
have just recently approved by public referendum a bond issue totaling $45 
million for acquisition and development of surface storage sites. 

“The people of New Jersey have become strongly conscious of the need for 
guaranteed future sources of potable water supply. There is, therefore, a strong 
public interest within New Jersey in any program, experimental or practical, 
which gives promise of providing that guarantee.” 


Dr. J. A. Hockaday, mayor of Port Isabel, Tea. 


“The domestic water situation is indeed critical in this area, and unless some 
source of potable domestic water can be provided to meet its needs, this prom- 
ising area of south Texas will be stymied in its development.” 





Mr. King C. Tom, chemical engineer, Branch of Lok Hoi Tong Co., Ltd., Hong 
Kong, China 
“Here I am visiting the Hong Kong colony, and I have found she is facing a 
serious problem of water shortage. 
“In a way, I try to help them to combat Communism, because we will have to 
buy water from Communist China very soon.” 


Mr. H. Lee Dennison, county executive, Suffolk County, Hauppauge, N.Y. 


“At present our water comes entirely from underground supplies, tapped by 
wells at depths of 40 to 110 feet. Because of their shallowness and proximity to 
the ocean, these wells, along the coast, are liable to pull in salt water when 
pumped vigorously. This has happened on several occasions and represents an 
imposing limitation to the use of ground waters to accommodate the rising de 
mand for water in thg county. Further, the widespread use of septic tanks and 
cesspools has resulted in the contamination of underground water in a number 
of areas of the county. 

“Because of our precarious water position and the complications of explosive 
population growth, we are anxious to see methods of reclaiming fresh water from 
salt become commercially successful.” 
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Dr. Miuver. Secretary Seaton has said a number of times in public 
speeches that water—just plain, ordinary water—may be our No. 1 
domestic problem by 1980. “One day, sooner than many people 
think,” he has said, “we shall have to follow a new trail for our water 
supply, and, at least for certain areas, that trail leads both to huge 
known supplies of br: ac ‘kish water inland and to the vast inexhaustible 
oceans of the world.” His prediction was recently supported by 
the statement of Surg. Gen. Leroy E. Burney before the National 
Convention of the Rivers and Harbors Congress that the Nation’s 
fresh water needs will exceed the natural supply by 85 billion gallons 
a day within 20 years. 

It is my own personal opinion that should a severe drought occur, 
similar to those we endured in the early thirties, in 1953 or in 
1957, that a real emergency would occur in thousands of communities 
in the United States. 

While it may be debated to what extent the Office of Saline Water 
has contributed to alert the Nation to its impending water problems, 
on the other side of the ledger, we have, without question, made real 
and exciting progress through our present research program to de- 
velop low-cost conversion processes. It should be pointed out that 
when the Office of Saline Water was authorized by the Congress 
in 1952, the best cost figures for converting sea water to fresh ranged 
upward from $5 per thousand gallons. We are now able to bring 
before you today models of two 1 million gallons per day distillation 
plants. The long-tube vertical distillation process will be located 
at Freeport, Tex., and the multistage flash process will be located 
at San Diego, Calif. 

We opened construction bids for the Freeport plant on May 24, 
and I am pleased to announce that we have given Chicago Bridge & 
Iron Co., the successful low bidder, notice to proceed. The contract 
calls for construction to be completed in 9 months. The process to 
be utilized in this plant a ates several newly developed tech- 
nical innovations resulting from OSW-sponsored research which we 
confidently expect will permit this plant to produce fresh water 
from the sea for about $1 per thousand gallons. When this same 
process is incorporated in plants designed to produce 15 to 20 million 
gallons of fresh water per day, we will gain economies which will 
convert water at a much lower price. 

We are, therefore, demonstrating a conversion process that is now 
ready for commercial application capable of producing fresh water 
from the sea at a price competitive with rates now charged in some 
U.S. municipalities. 

The final answer to low-cost conversion, however, has not yet been 
found. Indeed, the demonstration plants erected today may be out- 
moded in a few years. Continued research is necessary to make 
this possible. It may not be achieved through a spectacular break- 
through, which cannot be predicted, but a little nibble here and there 
will gradually lower the cost of conversion. 

In the early years of the program, the work of the Office was rela- 
tively inexpensive, as it centered principally on literature searches and 
laboratory experiments. Now, as new processes are moving from the 
glassware of the laboratory to the hardware of the pilot and demon- 
stration plants, the cost of our operations is increasing sharply. At the 
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present time we are oper ating seven pilot plants. We will soon need 
twice that number to continue the orderly development of new proe- 
esses. These pilot plants should be pushed forward because we believe 
they will help find the answer to some of the yet unsolved problems 
that must be hammered out if we are to produce fresh water from the 
sea at a lower price than at the present time. 

Because of this situation, with Secretary Seaton’s full approval, 
we were in the process of preparing legislation for the consideration 
of the Congress to expand and extend our authorization when S. 3446 
and S. 3557 were introduced. We shelved our activity in this direction 
when we learned that legislation to accomplish this same purpose had 
been introduced for the consideration of the Congress, and began 
instead to prepare testimony for this expected hearing. 

We are pleased to report to the committee that the Office is mov ing 
forward with enthusiasm and with the full support of the Secretary 
of the Interior in the demonstration plant program authorized by 
Public Law 85-883. We have received many compliments from in- 
dustrial and engineering firms for the work we have accomplished in 
the short span of less than 2 years since Senate Joint Resolution 135, 
introduced by Senator Anderson was enacted. Time does not permit 
me to describe in any detail the effort we have made to comply with 
the letter and the spirit of that law, but I would like to take just a 
moment to touch on some of the high points of our activity. 

We carefully selected a board of outstanding citizens representing 
science, industry, and Government, to select the five processes for dem- 
onstration plant programing. Members of this Board are: Dr. R: alph 
A. Morgen, president, Rose Polytechnic Institute, Terre Haute, Ind., 
Chairman; Dudley F. Phelps, president, the J. G. White ae 
Corp., New York, N.Y.; and Capt. Ivan Monk, U.S. Navy. This 
Board diligently studied volumes of information prepared by my 
technical staff as well as information on various processes obtained 
from many other sources before submitting their recommendations to 
Secretary Seaton. Their untiring efforts made possible the selection 
of process that best meet the criteria of the authorizing legislation. 

The Site Selection Board of highly qualified engineers with long 
experience in problems of water supply was appointed to evaluate 
site applications which were received from every State on our coastal 
perimeter, from 12 inland States, and from Alaska and Hawaii. 
Members of this Board are Sheppard T. Powell, Baltimore, Md., 
Chairman, a mechanical and chemical engineer with over 35 years of 
experience as a consultant on water problems; Lewis S. Finch, Indian- 
apolis, Ind., vice president and chief engineer, Indianapolis Water 
Co.; and Dr. Wilburn C. Schroeder, University of Maryland, a pro- 
fessor of chemical engineering and a consultant on engineering and 
water problems. 

Five processes were selected ahead of a rather severe schedule set 
forth in the authorizing legislation. They are, long-tube vertical 
multiple-effect distillation, “multistage- flash distillation, electrodi- 
alysis, forced-circulation, vapor-compression distillation, and freezing. 
Four sites have been selected: Freeport, Tex.; San Diego, Calif.; 
Webster, S.D.; and Roswell, N. Mex. The selection of a site pa the 
east coast demonstration plant is presently underway. 
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In testimony to the through and unbiased work of the Site Selection 
Board, I would like to report to the committee that in the course of 
their work they have been forced to face the unhappy task of eliminat- 
ing over 180 cities from contention as a site for one of these plants, 
yet our Office has only received two letters of complaint, and these 
were not from duly constituted officials of any of the eliminated cities, 
but rather from individual citizens who evidently did not. understand 
some of the requirements of the law. ; 

In addition to the contracts for design and specifications and the 
construction of the demonstration plant at Freeport, we have also 
awarded architect and engineering contracts for the second and third 
plants. Construction funds for the second and third plants will be- 
come available July 1 as well as funds for the design and specifica- 
tions of plants 4 and 5. 

The Department of the Interior is pleased with the general purpose 
of S. 2816, S. 3446, and S. 3557, which provide for an accelerated re- 
search, development, demonstration, and practical application of 
methods for the economical production from the sea or other saline 
waters of water suitable for agricultural, industrial, municipal and 
other beneficial consumptive uses. 

In his report to the President. and the Congress of the operations of 
the Office of Saline Water, dated February 19, 1960, and which ap- 
years In the “Saline Water Conversion Report for 1959,” Secretary 
Seaton included the recommendations submitted by the Saline Water 
Conversion Advisory Committee following their meeting of December 
4, 1959. 

The Advisory Committee recommended that the present program 
should be extended beyond its existing authorization. It further 
recommended that appropriations within existing authorizations be 
made for additional demonstration plants designed to demonstrate 
new processes, or modifications of combinations of existing processes 
having economic potential and technical feasibility. 

This is a very important recommendation. Our estimates indicate 
that the first five demonstration plants will only require about $8 mil- 
lion of the $10 million authorized by Public Law 85-883. 

The Committee recommended that basic and experimental research 
should be substantially expanded. To expedite this recommendation, 
on June 13 a newly appointed scientific Board consisting of Mr. Paul 
L. Davis, chairman, Food Machinery & Chemical Corp.; Dr. R. G. 
Folsom, president, Rensselaer Polytechnic Institute; Dr. I. Melville 
Stein, president, Leeds & Northrup Co.: and Dr. Clyde Williams, pres- 
ident, Clyde Williams & Co., will meet to discuss ways and means of 
improving the quality of the fundamental research emphasis and 
suggest competent scientists and organizations from whom research 
proposals should be encouraged. 

The Advisory Committee also recommended that the Office of Saline 
Water be authorized to participate in cooperative research projects in 
other countries, and should be authorized by visits of staff and con- 
sultants to inspect research projects and demonstration plants in other 
countries and to render reports thereon to the Office of Saline Water 
and the Congress. 

They recommended that the Office should expand its economic 
studies of water production from saline-water sources, and compara- 


56852 O— 60 7 








82 SALINE WATER PROGRAM EXPANSION 
tive cost estimates of saline-water conversion should be carefully re- 
lated to the cost. estimates of other sources of water in specific areas, 

It was based upon these recommendations that we were preparing 
the legislation I mentioned earlier. These recommendations are also 
generally incorporated in the legislation contained in S.° 3446 and 
S. 3557, and with these general provisions we are in wholehearted 
agreement. 

Both title I of S. 3557 and S. 3446 would authorize an urgently 
needed continuing, accelerated, and expanded saline-water conversion 
research and development program which we earnestly endorse and 
support. 

Section 103 of S. 3557 and S. 3446 have the purpose of greatly in- 
creasing the studies and research of all phases of the program. They 
would permit a needed expansion of many of the activities that we are 
doing now. We have contracts for the study of the extraction of 
byproducts, but much still remains to be done. Many industries are 
now profitably extracting valuable elements from single strength sea 
water. Brine effluent from saline-water conversion plants may be 
concentrated up to four or five times the strength of raw sea water 
and we expect it to have an industrial value which may offset a part 
of the cost of producing fresh water from the sea. Many people look 
to the oceans as a vast untapped source of supply for many rare ele- 
ments, and rightly so, but I would like to remind the committee that 
961% percent of the oceans are fresh water which is our primary area 
of interest. 

We have awarded contracts to research and industrial organizations, 
and have a cooperative agreement with the Bureau of Mines for studies 
and experiments covering two of the toughest problems that still must 
be solved; namely corrosion and scale. When sea water is heated 
above 160° F., the dissolved salt precipitates out of solution and forms 
a scale that fouls heat-transfer surfaces and which can actually 
build up until it impedes fluid circulation. Sea water, particularly 
hot sea water, is very corrosive, and the development of low-cost 
corrosion resistant materials of construction is necessary to cut capital 
investment and maintenance costs. 

The Office has worked cooperatively with the Corps of Engineers, 
the Office of Civil and Defense Mobilization, the National Science 
Foundation, the National Bureau of Standards, the International 
Cooperation Administration, and the Department of State. 

In meetings with representatives of OCDM we have explained a 
secondary use of conversion equipment that may be of tremendous 
potential value. With only minor adaptations, sea water conversion 
distillation processes can be utilized to remove radioactive atomic 
contamination from water. We have also suggested to OCDM the 
possibility of developing mobile conversion units for use in disaster 
areas to provide always badly needed fresh water. These units could 
be especially useful in flood areas where high water has rendered 
existing treatment facilities inoperable. 

We have informed ICA and the Department of State that the low- 
cost conversion processes that are under development may be an at- 
tractive lure to induce underdeveloped water-short countries to look 
to the West for invaluable technological assistance. The Office of 
Saline Water feels that the nation that finds a cheap way of producing 
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table water from sea or brackish water for the arid areas of the 
world will do much to enhance that country’s prestige in the family of 
nations. 

We have carried on an exchange of information with several foreign 
countries. We have held meetings with the Director of the United 
Nations Special Fund on International Problems. We have coopera- 
tive agreements with a number of States and with the Bureau of 
Reclamation, the Bureau of Mines, the Geological Survey, the Atomic 
Energy Commission, and the Navy’s Bureau of Yards and Docks. We 
have advised the AEC that conversion units could be adapted to con- 
centrate atomic wastes and thereby reduce considerably the problem of 
atomic waste disposal by reducing the volume of waste to be disposed. 
We are also working to utilize radioactive isotopes as a source of heat 
for conversion plants. 

There is a real need to develop inexpensive small home units capable 
of producing 500 to 1,500 gallons of fresh water a day. Several small 
units will soon be ready for the market, but they will be rather costly. 
Research may make it possible to develop a conversion unit no larger 
than an automatic washing machine to sell for less than $500. The 
Office feels that it should support research for the development of 
such units as well as plants designed to convert 50 to 100 million gal- 
lons per day, but as soon as industry is able and willing to take over 
the development of a process for commercial production, the Govern- 
ment should step out of any competition with private industry. 

Our processes development program, which requires laboratory re- 
search and pilot plants, is moving forward rapidly. At present we 
are working with the Bureau of Reclamation Laboratories in Denver 
on electrodialysis units. In a short time we will be testing four units 
employing different membranes and different flow patterns. Two of 
these units are of American design, one developed by the Nether- 
lands TNO, and one a Japanese unit. 

Industry has been developing better membranes for the electro- 
dialysis processes. The new membranes are as much as 30 percent 
more efficient than they were just 1 year ago. Continued studies lead 
the Department to feel that membranes can be produced at one-fifth 
the present cost and with 25 to 50 percent more efficiency. Utilizing 
an electrodialysis process for the demonstration plant at Webster, 
S. Dak., we expect to produce 250,000 gallons of fresh water per day 
at a cost of somewhat less than 75 cents per thousand gallons. 

The Carrier Corp. of Syracuse, N.Y., has been operating since last 
October, the world’s first pilot plant designed to produce fresh water 
from the sea by freezing. This experimental facility is designed to 
produce fresh water at the rate of 15,000 gallons per day. We have 
awarded a contract to the Blaw-Knox Co. of Pittsburgh, to erect 
and operate at St. Petersburg, Fla., a second freezing process pilot 
plant to test a process developed under OSW contract for Cornell 
University. Laboratory work under contract with Struthers Wells 
and Scientific Design for producing larger ice crystals will soon be 
ready for pilot plant programing. We just recently signed an impor- 
tant contract with the Koppers Co. of Pittsburgh, for an entirely new 
gas hydrate process that offers much promise. 
_ The Food Machinery & Chemical Co. of San Jose, Calif., is work- 
Ing under a small contract on a revolutionary new liquid technique of 
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heat transfer. Work on scale control is continuing at Wrightsville 
Beach, N.C., and three solar distillation pilot plants are uncer test 
at Daytona Beach, Fla. 

I have just touched briefly on some of the activities we are carrying 
forward. In all, the office is carrying on over 40 research and dey el- 
opment contracts of which 12 are with universities, 11 with research 
organizations, and 17 with private industry. All of these contracts 
have been approved because they offer promise of developing short- 
cuts to more efficient methods of producing potable water. I think 
you will agree that we are attacking the problem we face on a broad 
front, but much remains to be done. 

We would like to suggest that section 108(a) of S. 3557, if enacted, 
be amended by adding: “(9) basic research on the physical chemistry 
of water.’ 

With the lone exception of paragraph 5 of section 104 of S. 3557, 
which authorizes the establishment of a central laboratory and test 
site, the Office of Saline Water is now carrying out on a limited scale 
the provisions of that section and of sections 105, 106, and 107, 

The Secretary’s Saline Water Advisory Committee recommended 
that the Office of Saline Water should utilize testing sites and facil- 
ities, when such are required, which may be available from other 
organizations including those of educational institutions, industry, 
and other Government agencies. 

Our present method of ¢ arrying on research through contract with 
universities, private research, ‘and industrial firms has enabled us to 
engage some of the best minds in the world to work on specific projects. 
It would be impossible to assemble the high quality of men now 
engaged by industry into a Federal laboratory. The information we 
have gained from these highly qualified men with many different 
points of view is most valuable and has proved to be a successful 
procedure. 

However, our program is rapidly changing and the Office is pleased 
that this legislation authorizes the establishment of a central labora- 
tory and test site. It might not be wise to proceed immediately with 
this project, for it would, require a substantial expenditure of money 
for facilities and equipment and perhaps as many as 75 scientists and 
technicians to run such a laboratory. If this authorization is approved 
it would enable us to request the necessary funds to establish such a 
facility as soon as it could be clearly justified. We may soon find it 
necessary to obtain a test site for future pilot plant operations. 

We are presently authorized to support research in foreign coun- 
tries, but funds available to us have been allocated to higher priority 
work in this country. Consequently we have passed up several at- 
tractive research proposals from other nations. 

The Office fully agrees with the purpose of the provision of S. 3557 
to assemble current literature, both foreign and domestic, on all phases 
of the saline water program. This is a much-needed project. We 
have had translated several Russian papers dealing with the subject. 
We cosponsored a symposium in 1957, at which time a large number 
of individuals from foreign countries gave papers in a rewarding 
exchange of information. The Office staff has been encouraged to 
join se ientific organizations and to activ - participate in regional and 
national meetings. We have received a number of invitations to 
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international conferences on saline water conversion and we hope we 
will be able to participate in some of them when circumstances permit. 
We realize that the United States does not have a corner on the brains 
of the world, and the exchange of information at such conferences 
might prove very beneficial. 

The Office of Saline Water has published 36 technical reports cov- 
ering various research activities. To save money, these reports are 
now published and sold by the Office of Technical Services of the De- 
partment of Commerce. Under this arrangement we are able to obtain 
wider dissemination of the information we have developed from our 
research contracts, and, at the same time, we do not have to absorb 
the cost of printing or distribution. 

We call the committee’s attention to the fact that section 2 of the 
Case bill (S. 3446) specifically authorizes additional appropriations 
to finance the research and scientific development program. S. 3557 
does not contain a similar section. Such a section, in our opinion, is 
essential to the continued operation of this program. 

Title II of S. 3557 is essentially the same as S. 2816 introduced by 
Senator Allott. While we are in general agreement that a loan pro- 
gram to provide financial assistance to municipalities in order to pro- 
vide for the practical application of processes being developed should 
be carried on, the program seems more properly to be within the 
responsibility of the Housing and Home Finance Agency. However, 
if the Congress sees fit to assign this new responsibility to the De- 
partment of the Interior, there is no question that Secretary Seaton 
would see that it was carried out to the very best of his ability. 

In conclusion, I would like to again express my appreciation to the 
members of the committee for the opportunity to testify here today. 
I want to reassert the Department’s strong support of legislation to 
expand and extend the saline water conversion program. 

want to express my thanks to you, Senator Anderson, for your 
part in introducing this legislation, and to Senator Johnson and the 
others who cosponsored the bill, and to the witnesses who appeared 
today in behalf of this legislation. 

I think we are gathered here this morning for the purpose of 
working out legislation that will permit this country to move forward 
in an expeditious manner with a progressive and productive program 
of research, development, and demonstration designed to provide 
this Nation and the world with economical, reliable, and inexhaustible 
supplies of fresh water. 

We are in general agreement, I am sure, that this should and must 
be done. It is my sincere hope that we can make a united, bipartisan 
effort to see to it that the best possible legislation is enacted to provide 
for the development of low-cost conversion processes that will permit 
the utilization for the benefit of mankind everywhere, the presently 
unusable oceans and the vital reserves of brackish inland waters. 

This is not a program of Democrats or Republicans any more than 
itis a program of Christians, Jews, or Mohammedans. For the com- 
ing years, its benefits will reach around the globe, bringing blessings 
that stagger the imagination to forecast. 

One of the most serious political and social problems of universal 
concern is water. In this country, too often we have assumed that 
two things remain free for all of us, air and water. This is not true 
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of water, particularly when people are taxed for the water. In many 
States they are making treaties concerning water to divide it on an 
equitable basis, if that is possible. 

History often repeats itself. I was reading recently that Marco 
Polo wrote a number of articles about his travels from Italy to Peking, 
and back. At that time he wrote of many rich areas with gardens and 
farmlands along his route. Some of the areas are now ‘deserts and 
they are deserts because the water upon which their richness depended 
has disappeared. 

That can happen to any community that lacks water. It is esti- 
mated that the average fresh supply of water in the United States 
amounts to about 515 billion gallons per day. We are now using 
around 312 billion gallons per day. 

In 1980 the demand for water may be between 585 to 600 billion 
gallons per day. If this proves to be true we will be short 75 or 85 
billion gallons of water each day. 

The time to consider doing something about water shortages is now. 
In many areas, we now must reuse water, and that means the use 
of treated sewer water for industrial purposes. It will be big busi- 
ness. We must learn how to conserve water. We must learn to hold 
back and utilize more of the water that falls on the earth. 

Sewage effluents are already being used, I am told, in some 200 
towns in Texas for agricultural purposes. The effluents are treated. 
No raw sewage is used in the United States to grow crops. The 
oceans have an inexhaustible supply of water that can be made usable 
for industrial or individual uses. 

The Office of Saline Water has sensed a crisis. We want to meet 
it carefully through research and experimentation, and be ready to 
avert any -alamity. In our trips around the world, I think you ‘and 
I have often seen people living in misery where there was an inade- 
quate supply of water. 

In western Nebraska I have seen soil blown away because of the 
arid climate. I have seen women in many parts of the world carry- 
ing water on their shoulders because this most. precious ingredient of 
life is so scarce. We need not ever face such a condition if we devote 
ourselves to converting the apparently unlimited supply of salt wa- 
ter from the oceans to sweet water for usable purposes. 

It can be done. 

The experiences and the experiments conducted by our office proves 
that we are bringing the costs down. It takes a great deal of research. 
Weare making progress. 

Great as the potentialities may be, I am confident that the objectives 
of the low-cost converted water can be obtained with a relatively 
modest program. I would like to call the committee's attention to the 
fact that the research and development program of the Office of Saline 
Water has operated for 8 years with a total appropriation of $5,775,000. 

Using these funds cooperatively with industry, the Office of Saline 
Water has provided the Nation with a good program. The Federal 
investment in research and development has brought the cost of con- 
version down farther and faster than in all previous human history. 
It has captured the interest and attention of many of the arid nations 
of the world who now look to the potentials of converted sea water as a 
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reliable source of fresh water supplies, the lack of which is the prin- 
cipal reason for their nations remaining unde veloped. 

While we have made substantial and encouraging progress in the 
first 8 years of the program’s existence, it daily becomes increasingly 
clear that the pace of development must be quickened. The need of 
additional supplies of fresh water is increasing at an unprecedented 
pace, and at the same time, we have reached the inesc apable conclu- 
sion that our demand for fresh water will one day outstrip the natural 
source of supply. é 

It is imperative, therefore, that we address ourselves to the business 
at hand in a cooperative and a dedicated manner to approve authoriz- 
ing legislation that is the best our minds can devise. From the De- 
partment’s report on S. 2816, S. 3446, and S. 3557, and from the re- 
marks that I have submitted for the record, I think you will find 
it is unmistakably clear that we fully support legislation designed to 
expand and extend the saline water conversion program. 

Mere may be small differences of opinion as to how this can best be 
accomplished, but I think these differences, if they exist, can easily be 
worked out. Since S. 2816, introduced by Senator Allott, and title 2 
of the bill introduced by Senators Johnson and Anderson, are identi- 
eal, the Bureau of the Budget has reported that the Housing and 
Home Finance Agency presently has the authority to make loans to 
cities and municipalities for the purchase of saline conversion equip- 
ment. 

However, the Department does not have the authority to contract 
for the use of such facilities _ promote the development and demon- 
stration of such processes. S. 3446, introduced by Senator Case of 
South Dakota, carries such authorization without providing for a loan 
program. 

If the C ongress sees fit to assign the Department of the Interior the 
authority to make such loans, there is no question but that Secretary 
Seaton would see that it is carried out to the very best of his ability, 
but we feel that the loan provision falls more properly within the re- 
sponsibility of the Housing and Home Finance Agency. 

We warmly endorse the provisions of Senate bills 2816, 3557, and 
3446, which authorize the Department to conduct research on such 
plants, and the Bureau of the Budget has offered no objections to the 
three reports filed by the Department. 

We call the committee’s attention to section 2 of the Case bill, S. 
3446, which specifically authorizes additional appropriations to finance 
the research and scientific development program. The Johnson- 
Anderson bill, S. 3557, section 101, page 9, lines 11 and 13, does not 
contain a similar section. 

Such a section in our opinion is essential to continue the operation 
of the program. At the present time, the Office of Saline Water is 
carrying on research through contracts with universities, private re- 
search, ‘and industrial firms. This has enabled us to engage some of 
the best minds available to work on specific projects. 

It would be impossible to same the high quality of men now 


engaged by industry into a Federal laboratory. This has proved to 
be a successful procedure. Our program is rapidly changing, how- 
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ever, and the office is pleased at S. 3557 authorizing the establishment 
of a central laboratory. 

While it may not be wise to proceed immediately with the project, 
if this authorization is approved it would enable us to request: the 
necessary funds to establish such a facility as soon as it could be clearly 
justified. 

We are in the process of working out an agreement with the State 
of North Carolina for a 25-aere sez shor e test site for future pilot plant 
operations. This area would readily accommodate any future 
laboratory. 

In conclusion, I want to reassert the Department’s strong support of 
the legislation to expand and extend the saline water conversion pro- 
gram. It is our earnest hope that you will act favorably on the legis- 
lation now being considered. We firmly believe such action is vital, 
necessary, and fully justified. 

Senator Anperson. Thank you, Dr. Miller. 

Doctor, I recognize that a representative of the Department testi- 
fying before a committee has to be, to some degree, circumscribed 
by the permission of the Bureau of the Budget and so forth, but I 
also recognize that if I ask you a direct question you have a right to 
answer it. 

Therefore, I want to ask you this question: If S. 3557 as it might 
be revised by the committee should be enacted into law, have you 
any idea of how much money the Office of Saline Water could prop- 
erly, efficiently utilize during the fiscal year 1961 ¢ 

Dr. Mitier. There are two guideposts, Senator. Senator Johnson 
made a speech on the floor of the Senate that I think is reasonable. 
He suggested $1714 million, which included some $8 million for the 
construction program. 

Senator Case’s bill provided $20 million for 5 years beginning in 
fiscal 1962. It did not go to 1961. I think anything that is provided 
ought to start now, so that we could get st: arted “with vital work, 

I might say that we have no money for construction of the Ros- 
well plant or the east coast plant. We have some money for designs 
and specifications. The funds Senator Johnson suggested in his ver- 
sion and explanation of the bill seems reasonable, there is good work- 
ing ground between what he and Senator Case have suggested. 

Senator Anpgerson. Thank you very much. 

I noticed you didn’t have money for construction at Roswell. You 
may remember that I tried to put into the bill $400,000 so that you 
could start this fiscal year. I believe the conferees between the Sen- 
ate and the House took it out. But I do want to commend you for 
your support of the idea of getting underway with construction. 

I think what was said this morning by the various witnesses from 
New Jersey, from California, to take two extreme ends of the land, 
indicates that they would like to see you get underway with this con- 
struction program as you now have it pl: anned. 

I hope the committee will bear in mind the language in the Case 
bill setting out $20 million, the language in Senator Johnson’s bill set- 
ing up some $17.5 million, in order that some reasonable voal may be 
established if the bill is to pass. 
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I was interested in the report on S, 3557, from the Secretary of the 
Interior, which says: 
As we pointed out in that report— 
meaning the report on S. 2816— 


the Housing and Home Finance Agency already has authority to make loans 
for community facilities which we are informed includes authority to make 
loans for saline water plants for community purposes. 

I just wonder if anybody from Housing and Home Finance has 
pointed out to you what might be wrong in the language that is in 
the bill. 

Is there anybody here from the Housing and Home Finance Agency, 
incidentally, who might testify on this? 

Apparently not. 

The language is: 

We recommend, therefore, that your committee secure the advice of the Hous- 
ing and Home Finance Agency as to the extent to which the provisions of S. 
2816 and title 2 of S. 3557 are unnecessary because of the authority already 
conferred upon that Agency by existing law. 

I commend that statement by the Secretary of the Interior very 
highly. I intend to ask the staff to communicate with the Housing 
and Home Finance Agency and have them tell us to what extent they 
feel these provisions are unnecessary. It would seem to me that if 
you were making loans of a certain character, the people who know 
the program can best do it. 

I know in the Department of Agriculture, the Department has quite 
a bit to say about REA loans, because they know something about 
the farming conditions in the area to be served by the REA loans. I 
would think that the Housing and Home Finance Agency would have 
difficulty knowing exactly what the possibilities of success were for 
a certain program, which your office, Doctor, has probably many 
times examined critically and on which it has asked the advice of 
experts. 

Dr. Mutter. That is right. 

Senator ANDERSON. Senator Allott / 

Senator ALLorr. I would like to follow up the chairman’s thoughts 
there. This is a question that many are going to have to face—that 
is, that you have here two features. 

There is no question but what your agency would be the one that 

would have the technical information and perhaps be in the best 
position to judge as to whether or not a loan should be made. On the 
other hand, if you do the entire thing there, it involves setting up in 
Interior an extraneous new department for the extent of financing, 
and with all of the questions that come with financing, the issuance of 
bonds, the repayments and so forth within the Department of the 
Interior. 
_ One of the things we might explore is the question of perhaps hav- 
ing the Housing and Home Finance Agency carry on the technical 
part of the loan alone—that is, the financial part of the loan, the ad- 
ministration of the loan—and perhaps we could tie this in to the 
survey and feasibility by the Department of the Interior, or some- 
thing like that. 
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This is something I think we are going to have to give some thought 
to. 

Senator Anperson. I would agree with you, Senator Allott. J 
only say that this is not unheard of, that one department asks an- 
other who has special information on a program. I know when J] 
was in the Department of Agriculture, the question came up of leas- 
ing certain lands owned by the Department for oil and gas. I signed 
the letter to the Department of the Interior asking the Secretary of 
Interior to take full responsibility for the preparation of the leases 
and the handling of the leasing conduct, because that was a function 
normally handled by the Department of the Interior—and I thought 
very well handled. Therefore, I merely assigned to the Department 
of the Interior the entire function of handling any leases on agri- 
cultural lands. 

We might do the same thing here. We might wait until the Office 
of Saline Water had decided that a $50 million loan for Camden, 
N.J., was required, and allow the Housing and Home Finance Agency 
to then take it and handle the necessary papers or preliminary work 
that might be needed for it. But I think the Office of Saline Water 
is the only one qualified to decide whether a certain plant seems to be 
sensible, reasonable, and feasible to be ao ted in that locat ion. 

Senator Atxorr. I agree with that. I don’t think there is any 
question. It is not dissimilar to certifying the feasibility of a recla- 
mation project. There is no question in my mind that this particular 
department is the one that should make these recommendations and 
be in the position of making the primary and final surveys and deci- 
sions perhaps. The question is who handles the mechanics of the 
financing and how is it done? Perhaps we can work that out. 

Mr. Chairman, I have one other thing, if you will bear with me. 

I have read or scanned over the report of the Department of the 
Interior, and Mr. Miller, which was dated January 1960. I also 

scanned a report which was made by the committee—the Research 
and Education Committee for a Free World—which I think to some 
great extent seems to be based upon the factual information of Mr. 
Miller’s report. 

I wonder, while we have these technical people here, if we could 
devote just a few minutes by some of their technical members to the 
explanation—particularly in view of their having this model—of the 
three or four chief processes and make them a part of this hearing. 

Dr. Mitier. I would like to do that, Senator. First, I might say 
that we today notified the successful bidder on the long-tube vertical 
plant in Chicago. Bridge & Iron have received the contract. and 
they are ready to break ground very shortly on the plant at Freeport. 

Senator Anperson. I am afraid I will have to leave at. this point. 
I would like to express my thanks to you, Dr. Miller, and the mem- 
bers of your staff, for coming. 

Senator Allott. would you go ahead with the witnesses? I think 
this will be very important for our hearings. When you have com- 
pleted, give the opportunity to anybody else who is present to present 
a statement. 

Senator Attorr. Very well, Mr. Chairman. 

Senator Anperson. Thank you. 
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Seantor ALLorr (presiding). I wonder if we could cover these five 
processes briefly so that we have in this record here a short and con- 
cise explanation in layman’s language of these processes and the 
present point of progress. 

Dr. Miutier. There are more than five processes that we are work- 
ing on. I think there are about 40 in the laboratory, or other stages 
of development, that might show some promise. But there are actu- 
ally five in the demonstration stage. I will ask Mr. Strobel, Chief of 
our Processes Development Division to give you the details on that 
phase of the program. 

Mr. Srropet. There are five processes which have been selected for 
demonstration, There are a number of others in the laboratory and in 
stages of pilot plant development. But I will discuss those first five 
that have been chosen, which were the ones that were the furthest 
advanced. Briefly these are: First, what we call a distillation process 
and which we have further designated as long-tube vertical, which is 
a convenient way of referring to the major part of the equipment 
which goes into that plant. It is based on the use of heat to produce 
vapor from salt water and does it in a way that reuses the heat that 
you put in many times so that it is very efficient. It makes use of a 
particular evaporator which has long vertical tubes, which is where 
the name comes from. This is a system in which the scale or deposits 
you get from sea water as you heat it can be controlled. This process 
is based on the experimental work which was carried out in smaller 
equipment at Harbor Island, N.C. The model is the way the plant 
should look on the million-gallon-per-day size to be built at Freeport, 
Tex. 

Senator AtLorr. The chief virtue of this process, then, is the utili- 
zation of heat and handling it to prevent scale / 

Mr. Stropen. Right. 

A brackish water plant is going in at Webster, S. Dak., which will 
use an electrodialysis process, 

Senator Atiorr. This is just where I became lost in reading my 
reports. What is that / 

Mr. SrroBEL. This is one that makes use of special membranes or 
sheets of material which have certain properties that when you put 
them into salt water, a stack of them, as a sandwich, and put an elec- 
trode or electricity at each end of this stack, the electricity acts on the 
salt in the water to remove it. The salt is dissolved in the water, and 
it has certain properties which react to electricity. The salt, when it 
is in solution, dissolves and breaks down into what we call ions. Some 
of these have a plus charge and some are negative. We have two 
kinds of electrodes, positive and negative. When you apply current 
across the ends, the positive particles in the salt water try to get to one 
end and the negatives to the other. These membranes have special 
properties in that they only let these salt particles or ions go to certain 
places in the stack. These membranes are made up of what we call 
lon exchange material, which have the property of making the ions go 
where you want them to. So the net result isthat when you put many 
hundreds of these membranes in a stack, in between the membranes 
you have channels or compartments of saline water; the water flows 
parallel to the membranes, and when you have the current on, the 
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water flowing through the membranes is divided into two streams: 
One has most of the salt in it and one has a lot of the salt: removed, 
As a result you have a stream of brackish water coming into one side 
of your stack, and at the other you have two streams coming out, one 
carrying most of the salt and one having much less salt which is your 
potable water product. , 

Senator Atuotrr. ‘The membrane method does not filter water in any 
sense, but, rather, it creates this ionization condition whereby you sep- 
arate your water as you have described it here. 

Mr. Stropev. That is correct. The electrodialysis has the ability to 
remove the sa!t out part of the water by keeping on placing it in cer- 
tain membrane compartments. 

The electrodialysis plant at Webster will be designed for about 
250,000 gallons per day and will operate on brackish water. 

The third process is called multistage flash distillation. ‘This one 
also uses heat, but it is different in that in this case the salt water is 
heated up to a certain temperature and then it is pumped into a large 
chamber where the pressure is a little less and, therefore, part of the 
water evaporates off of the main body of salt water and forms distilled 
water. Then this same hot salt water, which is now at a little lower 
temperature, goes to another chamber, which is a little lower in tem- 
perature, so that more vapor comes off and forms into distilled water. 
This is repeated many times, the same stream of hot sea water being 
flashed many times. 

When this vapor that comes off the sea water condenses or goes back 
to a liquid, it gives up its heat to some more sea water coming back 
through the chambers, so that most of your heat which is in the sea 
water to start with, is used to heat new sea water. So really all you 
supply is the additional heat necessary to bring it up to the imitial op- 
erating temperature, which might be 200 or so degrees Fahrenheit. 

Senator AtLorr. This is the method in California / 

Mr. Srrosen. Yes, sir. That plant will be designed for about 1 mil- 
lion gallons per day also. It is the one that would be at point Loma. 

The fourth one that has been selected is also in the general category 
of a distillation system, but it is quite different in the way it operates. 
It is a vapor compression system. In this type of system, instead of 
making re-use of the heat as you did in the LTV where the heat of 
condensation is used to evaporate water in the next effect, you use 
vapor compression in one system. The boiling salt water gives off 
vapor and it goes into a compressor, thus the name, vapor compres- 
sion. The compressor raises the temperature and pressure of the 
vapor and feeds it back to the evaporator or boiler where more sea 
water or brackish water would be evaporated. 

In this way, you re-use the same heat of evaporation many times. 
You get the same effect as you get on the type of plant where you 
have multiple effects, but. on this type you do it in one chamber be- 
cause you do it by raising the temperature of the vapor so the heat 
can be reused. <A certain amount of steam is condensed and bled off 
as product water as the process goes on, So you get the advantages of 
the multiple effect system, but you do it in a different way. 

The last process which has been selected has been designated gen- 


erally as a freezing process. There are several types of these which 
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are candidates for this fifth process selection. But generally it is very 
different than any of the other four which have been chosen because, 
as the name suggests, we are using cooling or a cold temperature 
to get fresh water from salt water. It is a physical fact that if 
you take a solution of salt water and lower its temperature enough 
so that you start getting freezing, the ice crystals which will come out 
of the salt water are pure water. So these freezing processes are based 
upon cooling down the water, making ice crystals, separating these 
from the remaining brine, and then remelting your ice, using the ice 
to condense water or refrigerant vapors which are formed in the 
process also. 

In summary the process is the freezing of salt water to get ice, 
getting the brine washed away from that ice, and melting the ice to 
make fresh water 

Senator ALLorr. Have you proceeded far enough to give any idea 
of which of these, of the salt water plants, would tend to give the best 
results? Oristhat pending actual operation ? 

Mr. Srroser. One objective of building and operating these plants 
is to be able to compare and evaluate the different processes. Of 
course, the law specifies that each plant be a different process. But 
in addition to that, there are certain processes which are more favor- 
able for one kind of water or one kind of location than another. So 
you can’t take these five, two on brackish and three on sea water, and 
say which is the best overall process. You will always have one process 
which would fit better on brackish water than it would say, on the 
seacoast, or if you are using sea water, you might have an area of 
very low-cost fuel where something like the multiple effect system 
would be better; if you had an area where there was high-cost fuel, 
perhaps the vapor compression system might be better because it would 
use less fuel per thousand gallons of water. So there are advantages 
and disadvantages to each process, depending upon its location and 
the particular conditions. 

Then, too, there are unknowns in these processes, which the opera- 
tion of these plants will show. Then there are other systems coming 
along in the research laboratory, in small laboratory equipment and in 
pilot. plants, which may prove out to be much better than any of those 
we have selected and which are now most fully developed. 

One further thing I would like to state is that the building and 
operation of these plants will also point the way to improvements in 
these particular processes. In other words, we don’t know as yet. how 
to make them as good as they can be made. So I don’t believe at 
this time we can say which might be the best, but say we believe these 
will be in the same general area, costwise and operationwise. 

Senator Atorr. Thank you very much, sir. 

Doctor, do you have anything to add ? 

Dr. Miuier. No; I think Mr. Strobel has covered it very well. 

Senator Attorr. Thank you very much, then, Doctor, and Mr. 
Strobel. 


Are there any other people who have statements to make this 
morning: ? 


If not, the meeting will be adjourned. Thank you very much, 
gentlemen. 
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(Whereupon, at 11:59 a.m., Wednesday, June 8, 1960, the hearing 


was concluded. ) 
(The following telegram and statement were received subsequent to 


the hearing and ordered inserted in the record :) 
Los ANGELES, CALIF., June 8, 1960. 


U.S. Congress, Senate Interior Subcommittee on Saline Water, 
Washington, D.C.: 

Unable to attend in person, see tele-letter attached. 

Our saline water conversion plant provides fresh water at 3 cents per 10,000 
gallons from sea water. Our experience dates back to year 1941 for Navy ships. 
We use standard equipment in our process design. We could not work with the 
saline water conversion bureau as they wanted a U.S. patent disclosure of 
which we will not give only in war. We have worked with our own capital, 
Senator Engle knows me and my work and nothing in his report is fast or 
cheap enough to do this work. Our patent law firm has now notified construction 
companies to stop using our patents and they are looking for a large cut of pie. 
We want our share of the awards or we will stump speech and Sunday paper 
our work in California. My sincere regrets. 

EK. M. MATTHEWS, 
Design Engineer for Matthews Engineering Co., Ine. 





STATEMENT OF JOHN T. CURRAN, LEGISLATIVE REPRESENTATIVE, AMERICAN 
FEDERATION OF LABOR AND CONGRESS OF INDUSTRIAL ORGANIZATIONS 


Mr. Chairman, my name is John T. Curran. I am legislative representative 
for the American Federation of Labor and Congress of Industrial Organizations, 
We appreciate the opportunity to comment on 8S. 3557 which would expand and 
extend the Federal saline water conversion programs under the Department of 
the Interior. 

S. 3557 is sponsored by Senator Lyndon B. Johnson and 21 other Senators with 
strong bipartisan support. This indicates the mounting concern over adequate 
future supplies of water for the United States made more acute by sharp 
increases in population, the accompanying urbanization of 'the Nation and expan- 
sion of water uses for municipal, industrial, and irrigation purposes. 

The recent lively interest in the saline water program, as an important element 
of programs to achieve adequate pure water for the needs of the United States, 
is highlighted by the serious situations faced by many areas over the country. 
Some are located along our seacoasts and are facing the problem of where to 
obtain new sources of water beyond the capacity of existing ones being rapidly 
used up. Others are in farming areas where heavy drains on deep wells for 
irrigation pumping have depleted underground reservoirs to the point where the 
water has become brackish and unusable. 

Unless drastic measures are taken to plan and provide for needed water supply 
on a broad front, including such an expanded saline water conversion program 
as is outlined in the pending legislation, the situation will rapidly deteriorate to 
the point where it may well become dangerous to the general welfare of millions 
of people. 

In his statement before the Senate Select Committee on Water Resources, 
May 26, 1960, Andrew J. Biemiller, director, department of legislation, AFL-CIO, 
outlined a six-point water resources policy for the United States designed as a 
framework on which ‘to build forward-looking programs to assure future Ameri- 
cans an abundant supply of clean, pure water. 

The AFL-CIO statement by Mr. Biemiller said in part: “Expanded research in 
resources is vitally necessary. Research fathers progress. Proper and intensive 
use of the fruits of research will advance water technology. We wish to make 
special mention of the need to expand the Department of Interior's saline water 
program * * *,” 

Leroy Burney, the U.S. Surgeon General, recently predicted that U.S. fresh- 
water requirements in 20 years would outstrip its natural supply by 85 billion 
gallons daily. A. L. Miller, presently Director of the Interior Department's 
Office of Saline Water, told this committee on June 8 he thought that if there 
were a recurrence of severe droughts of the magnitude of the early 1930's, 1958, 
or of 1957, “a real emergency would occur in thousands of communities in the 
United States.” 
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It is gratifying, therefore, not only to see the interest now displayed in the 
Congress in this pressing problem, but also to note that the present administra- 
tion has done two things: 

1. .Belatedly resumed in 1956 work on a saline water conversion program 
which had been started as a 10-year program by the previous administration in 
1952 and pushed the program at a more rapid rate after the 1958 enactment of 
Senate Joint Resolution 135, introduced by Senator Clinton P. Anderson. 

2, Admitted through numerous speeches and statements by administration 
spokesmen for Federal agencies dealing with water resources that the problem 
is one nationwide in scope. It is a refreshing change from the dictum of Presi- 
dent Eisenhower’s Cabinet Committee on Water Resources in its 1956 report 
that there was no such thing as a national water problem—only a series of local 
ones. It is, however, confusing to weigh the new line of the administration with 
the President's veto of the vitally needed amendments to the Water Pollution 
Control Act of 1956. 

In 1952, at the outset of the saline water conversion program, the cost of 
processing fresh water out of salt water was $5 per 1,000 gallons. The Freeport, 
Tex., conversion plant which is just getting under way hopefully will do the 
conversion job at about $1 per 1,000 gallons of water processed. Hopes have 
been expressed that this cost in large-scale demonstration plans will be further 
reduced. 

The need for an expanded program, however, is evident from the fact that the 
1958 authorization by Congress of a 7-year pilot plant conversion program to 
puild five designs set an authorization ceiling of only $10 million and made no 
provision for establishment of a central laboratory, test facilities, and expansion 
of technical staff. All of these are badly needed by the Office of Saline Water 
if its program is to move research, pilot, and demonstration programs ahead on 
a scale commensurate with that of the problem. 

The AFL-CIO, therefore, endorses in principle the general policy goals of 
S. 3557 as being badly needed to place the saline water conversion program of 
the Federal Government into high gear. Further delay will only serve to make 
the entire venture more and more costly and prevent the existing program from 
gradually reverting to a standby basis as the modest goals of the 1958 program 
are met and vitally necessary research is eliminated as staff is shifted over to 
run the new pilot plants. 

Although the AFIL-CIO agrees wholeheartedly in principle with the aims of 
8. 3557 to accelerate the saline water conversion program, we have the following 
comments on four aspects of the legislation itself. 

1. We agree with the testimony of the Department of the Interior calling 
attention to the need for specific authorization in S. 3557 for additional moneys 
necessary to finance the scientific research and development program. 

2. We also can take no exception to the Department of the Interior’s suggestion 
that an additional item (9) be added to section 108(a) in order to include “basic 
research on the physical chemistry of water’ as among the important elements 
of the research and development program as provided by this section of the bill. 

3. The AFL-CIO urges that there be strong and unmistakable provisions writ- 
ten into section 108(c¢) of the bill which will prevent monopolization of any 
devices invented by any private firm or person and which will retain such inven- 
tions in the public domain under a system of cross licensing of patents similar to 
that renewed just last year by amendment of the Atomie Energy Act of 1954. 

4. We oppose the unwieldy procedure outlined in section 203 of S. 3557 which 
would require submission by the Interior Secretary to Congress with findings and 
recommendations of each and every application for a loan to construct a saline 
water conversion plant. Such applications would remain in Congress for 60 
days, after which the loan could be made unless the Congress disapproves the 
application by joint resolution. 

This sort of procedure needlessly retains in the Congress what should be the 
responsibility of the executive agency for execution of this act. 

It would inhibit the Department of the Interior from conducting an efficient 
program without adequate reason for so doing. We call attention to the Water 
Pollution Act of 1956 whereby the Department of Health, Education, and Welfare 
(through its subsidiary Office of Water Pollution) grants or rejects loan appli- 
cations by scores of municipalities as a matter of day-to-day policy under stand- 
ards and regulations adopted under the broad conditions of the act itself. We 
regard this as a far more desirable procedure than the one outlined in section 
2083 of this bill. 
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The AFL-CIO hopes these suggested changes to S. 8557 will be seriously con- 
sidered by the Senate Interior and Insular Affairs Committee. We strongly 
believe they are necessary to provide continuity to the program, provide flexi- 
bility of administration under broad congressional directive and prevent its 
benefits from being monopolized by any private interest. 

Thank you for the opportunity of presenting the position of labor on this very 
important piece of legislation. ; 
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